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ANOTHEE " INVENTION »— A 70 KNOT STTBMAEINE 

BOAT ? 
The editor frequently receives communications from 
correspondents who evidently have a taste for matters 
of scientific and mechanical interest, asking that the 
Scientific American take up for discussion subjects 
which the correspondents liave found treated in flam- 
boyant style in the columns of the daily press. As a 
rule, if the subject has not been taken up for discus- 
sion in the Scientific American, it may be assumed" 
that there are good reasons for silence on the part of 
the editor. So many startling scientific items appear 
in the columns of the daily press that are utterly r 
fabulous in nature that it is quite impossible for the 
editor to take up all subjects therein treated for con- 
sideration. One of the most flagrant instances of this 
character has recently come to our notice. In tbe^col- 
uiuns of a daily contemporary recently appeared an 
article descriptive of a "disappearing" submarine 
torpedo boat, said to have been recently added to 
the navy. An elaborate engraving accompanied the 
article, showing in detail the Interior construction of 
the boat. 

It was stated in the article that "for two years a 
force of workmen specially selected from the govern- 
ment yards has been engaged in the construction of 
this model boat. The main difficulty encountered 
has been a device for stopping and slowing the boat 
when running at high speed. Even the 'Turbinia,' 
which yields a speed of -37 knots, is slow by the side of 
this boat, in which a trial shows it to be easy to de- 
velop 70 knots an hour. The amazing speed obtained 
under these tests, has caused the utmost surprise, not- 
only to the people in the Naval Bureau of Cons^RSfltion, 
but also to the inventor himself, who did not expect 
more than 40 knots at the utmost." 

Tlie picture of a submarine boat being driven at the 
^llt^ of 70 knots an hour naturally caused the editor 
some uneasiness, but the description of the boat was so 
eircuiiistantial and the medium in which the article ap- 
peared was of so high a character, it was thought that 
the subject at least should be examined into. With 
this object, a representative of the Scientific Ameri 
can called at the Bureau of Gonstructiou in Washing- 
ton and innocentfy asked for full details of the 
construction of the boat, with a view to verifying the 
published description and also to substantiate the tests 
alluded to. The Chief Constructor informed our repre- 
sentative that he had never heard of the submarine 
boat in question and that the newspaper article was 
absolutely false. Other inquiries brought out the fact 
that the boat was quite unknown in Washington. 

This case, of course, is a flagrant one, but it is by no 
means an unusual occurrence, and should serve as a 
warning to the general reader not to place too much 
confidence in technical articles appearing in the lay 
press. 

The article that we have been discussing differs in 
one 'important particular from those which ordinarily 
come within our ken. As a rule, articles of this char- 
acter set forth in rather glowing colors achievements 
which are, at some future time, to be attained, but in 
the present case the writer has been dealing with cold 
facts, and the figures that he gives and the tests that 
he quotes are put forward as having been actually ac- 
complished. The effrontery of advancing statements 
of this character appears to be more brazen than the 
usual method of forecasting the wonderful achieve- 
ments that are to be attained at some future time. 
We are glad to learn that the inventor of this extra- 
ordinary production has succeeded finally in dis- 
covering some means by which the enormous speed 
attained may be reduced and controlled, and that 
it is possible to slow the boat down to a full stop. In 
this respect he is far more successful than the. late 
lamented Keely, whose chief diflSculty, it will be re- 
membered, in obtaining final success with his motor, 
was the difBculty of controlling the powers whieliilie, 
through the conjuring touch of his genius, bad creates. 



THE OALYBSTOH SISASTXB. 

Not, since the Johnstown disaster h»s the country 
been more horror stricken than over the destruction, 
or partial destruction, of Galveston. The sympathy 
aroused has been well nigh universal. That this sym- 
pathy is more than a mere sentiment is shown by the 
generous contributions that have flowed in from all 
sections of the country. The accounts describing the 
conditions preceding and following the terrible disas- 
ter have been fully described in the contemporary press 
and need not-be dwelt upon now. The civic authori- 
ties have had a very serious problem to deal with in 
addition to the immediate horrors with which they 
were surrounded, namely, the policy to be adopted 
with reference, to rebuilding the city. The frequent 
visitations of floods to the city, of Galveston render this 
problem a very difficult one to determine. Galveston 
is situated at the extreme end of an island some thirty- 
five miles long, which varies in width from one 
to five miles. The part of the island upon which the 
city is located is almost flat and its highest point is 
only about eight feet above mean tidewater. The bay, 
which is known as West Baj", separates the mainland 
from Galveston Island and extends about eighty miles 
inland. The harbor itself .was an important one, the 
United States government having expended some six 
millions of dollars in building jetties and wharves for 
the purpose of providing the city with a deep-water 
seaport, and its facilities for handling commerce were 
unsurpassed. The importance of the city may be de- 
termined from the factt hat tlie exports have amounted 
to as much as a hundred million dollars a year. 

Once before has the city of Galveston been visited 
by a most destructive flood, and many times has. it 
been seriously threatened. It is no wonder, therefore, 
that the question of abandoning the present site was 
^seriously contemplated. It has been determined, how- 
ever, to rebuild the city on the present site. In the first 
place, one of the prime influences which tended to this 
was the feeling of civic pride and the love of home 
which is implanted in every one's breast, and the im- 
mense value of property still remaining comparatively 
intact. Then, again, the possibility that additional 
defenses can be erected against future storm inunda- 
tions is probably a controlling factor. 

Fro^jflflji engineering point of view the question which 
presents itself is whether it will be possible to provide 
any means for the protection of the city against a re- 
currence of til is'd read ful visitation. lu these days of 
progress we are inclined to regard scarcely any object 
as beyond the reach of attainment from an engineer- 
ing or mechanical point, of vj.ew; and although the 
physical conditions in the present case seem to render 
the problem almost hopeless of solution, it would 
seem that some method would be devised by means of 
which at ledst the lives of the inhabitants might in the 
future be vouchsafed. The late storm, of course, was 
an exceptional one, but the cruel fact must be faced 
that the city lies in the pathway of tropical storms, 
and that similar conditions will probably again arise. 
What course will be taken by the authorities in ob- 
taining protection against the toss of life and property 
in the future remains to be seen, but there. is no doubt 
tliat some practical methods will be suggested by en- 
gineers w.hich will at least lessen the dangers that 
in the past have so frequently afflicted the city. 
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NEW : TOBFEDO DESTBOTESS FOB HOLLAND. 
In a recent issue of the. Scientific American ap- 
peared an article relative to, the consumption of petro- 
leum for the propulsion of vessels. Tentative efforts 
have been made by one or two of the powers to avail 
themselves of this fuel, but the experiments have not 
been sufficiently exhaustive to prove the efficacy of 
the oil for this particular class of work. That petro- 
leum is an advantageous, economical and powerful fuel 
has been amply demonstrated by the utilization of it 
for the propulsion of the express locomotives of the 
Great Eastern Railway in England. Many of the 
fleetest express trains upon this system consume oil, 
and so satisfactory have been the experiments, that 
several other engines are being equipped with the 
necessary apparatus. 

The Dutch government are also determined to 
prove the efficiency of oil for marine purposes. Messrs. 
Yarrow & Company, Limited, the well-known ship- 
builders of Poplar-on-Thames, England, have just 
constructed two first-class topedo boats, " Hydra" and 
"Scylla," for the Dutch governmient, and they are in- 
tended for service in the Dutch East Indies. They are 
each 130 feet in length over all, with 18 feet 6 inches 
beam, and have a displacement of about 90 tons. 

The machinery for propelling tliese crafts consists of 
a set of inverted triple expansion surface condensing 
engines of 1,200 I. H. P. The air and feed pumps are 
driven off the forward end of the crankshaft. There 
is one very important feature, however, which has 
been introduced into these engines, which causes them 
to differ from the machinery supplied to torpedo boats. 
That is the introduction of the system of forced lubri- 
cation, analogous to that which is sometimes adopted 
in certain land enjrinps. By the utilization of this 
uiiiciple the working parts of the engines are com- 



pletely inclosed. The great advantage accruing from 
this principle is that the engineering staff need not 
evince the least anxiety regarding the lubrication of 
the engines, which is most essential to insure smooth 
and perfect running. Consequently, if the exigency 
arose, the engine room staff could be decreased, as the 
lubrication being practically automatic does not re- 
quire attention. 

Water tube boilers of the Yarrow pattern have been 
adopted. The tubes are naturally straight. This 
type of boiler, by the way, as the result of continued 
practical experiments, has been proved by the naval 
authorities of the various powers to be eminently 
satisfactory, and it is being widely installed in a large 
number of battleships. 

Both vessels have been supplied with Holden's oil 
spraying apparatus, which is the same as that em- 
ployed upon the Great Eastern Railway, since the gov- 
ernment intend to burn astatki. Thi^ oil is plentiful 
in the Dutch possessions in the East Indies, and, there- 
fore, as its cost will be very small, there is no doubt 
that the Dutch naval authorities will be able to effect 
a very appreciable saviag in their coal bill. Both the 
vessels went under a fuH'speed official trial to test the 
possibilities of this oil spraying apparatus, and it 
worked smoothly and without the slightest difficulty. 

In the official speed trials, which were carried out 
under the superintendence of Mr. Loder, the chief con- 
structor of the Royal Dutch navy, the vessels attained 
a mean speed of a4"37 knots per hour for three hours, 
with a pressure of 160 pounds, imparting about 400 rev- 
olutions per minute to the propellers. 

The armament of the vessels consists of three 18-inch 
swivel torpedo tubes and two 6-pounder quick-firing 

guns. 

■ ' < < > » ♦ 

HAND-LABOB IN CHINESE MINES. 
According to a report presented bj' M. Levitoff to 
the Russian Society of Encouragement, it appears that 
Chinese hand-labor has made its appearance in the 
Trans-Baikal region since the construction of the rail- 
road, and the influx of the Chinese element is becom- 
ing more considerable every day. Hand-labor, which 
has heen scarce ever since the construction of the 
Trans-Siberian, is now more abundant, and its cost has 
been considerably reduced. On the Amoor 'River, the 
unloading of boats, whicli was paid only a few years 
ago at the rate of $1.60 per ton, is now paid at $0.80 
per ton, or one-half. In general, the Chinese work- 

. man, on account of his smaller productiveness, is paid 
only one-half the wages of a Russian workman. As 
an example, in the cement works of Siberia, $0.80 per 
day is paid to a good Russian workman, and only 
$0.40 to the Chinese workman. Generally these are 
engaged for $3.50 to $3 per month by the Chinese 
contractors, who supply the food and lodging. Even 

, on this small pay, the workmen contrive to save 
money and send their savings to China. The Chi- 
nese excel in certain kinds of labor, such as gardening, 
shoemaking, etc., where the Russian cannot compete in 
price, but, on the contrary, he is not good for all kinds 
of work, and especially Tefuses to work in the water, 
or even in damp places. Eor masonry, work, it is es- 
timated that a Russian workman, himself inferior to 
an Italian, equals four. Chinamen. Among the Sibe- 
rian industries, it is the gold mines especially which 
have adopted Chinese labor. Formerly, in the mines 

, belonging to , the Czar, it was forbidden to employ 
'the Chinese; but when on account of the scarcity 
of hand . labor the price had reached $0.35 per 
poand, of gold, the government decided to let out 
the'swork to contractors. The Chinese were engaged 
by th^se for $0.13 per pound, which reduced considera- 
bly tfte pHce of the gold, extracted. M. Le vitoff, -re- 
marks that the Chinese carriers in the region between 
Irkutsk and Khabarovsk have the habit of stealing 
the gold and sending it tw China. Another thing to be 
deplored is the clandestine sale of Chinese brandy, 
, called khanchine. In.spiteof the advantages enumer- 
ated, the writer says that it is urgent to stop the inva- 
sion of the Chinese element, and he recommends emi- 
gration from the rural population of European Russia. 

<»»»>» ; 

TB&FFIC IN ETTBOFEAN F0BT3. 
The figures have been recently given for the mari- 
time traffic in the principal European ports for the 
year 1898, according to the official statistics. The port 
of London comes first for the number of ships as well 
as the tonnage; it received, in 1898, 11,306 vessels of a 
tonnage of 9,400,000. After London follow, in the 
order of tonnage, Hamburg, with 7,990 vessels and 
6,700,000 tons ; then Antwerp, with 5,358 vessels and 
6,500,000 tons; Liverpool, with 3,653 vessels and 
6,300,000 tons ; Rotterdam, 5,881 vessels and 5,400,000 
tons ; Marseilles, 4,141 vessels and 4,400,000 tons. Genoa 
has 3,339 vessels and 3,500,000 tons ; then come Havre, 
with 3,375 ves|els.and 3,300,000 tons ; and Trieste, with 
8,708 vessels and 3,100,000 tons ; then Bremen, 3,494 ves- 
sels and 3,100,000 tons; and Amsterdam, 1,734 vessels 
and 1.400,000 tons. Since 1871 the tonnage has ala^ost 
doubled at Liverpool. It has more than doabtei^ at 
Bremen, Trieste, Genoa. Marseilles and Havre ; tr]|)led 
at London, and more than tripled at Antwerp, Aiuster- 
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dam and Rotterdam. At Hamburg it has almost 
quadrupled. In 1871, Liverpool took the lead with 
3,300,000 tons, then came London with 3,100,000 tons, 
all the other ports being far in the rear. Antwerp, 
Hamburg and Marseilles received but 1,800,000 tons. 
London has surpassed Liverpool [since 1875 ; and Ant- 
werp and Hamburg also surpassed it in 1893. Antwerp 
even took second place in 1897, but yielded it to Ham- 
burg in 1898. The increase of tonnage is due especially 
to the increase in the dimensions of vessels. From 
1871 to 1898 the actual number of vessels has dimin- 
ished for the ports of Marseilles, Havre, Genoa and 
Liverpool ; lit has increased at least 13 percent for 
Bremen, Trieste, Antwerp, Amsterdam, and 37 per 
cent for London ; for Rotterdam it has increased 65 
percent, and for Hamburg 90 per cent. 



THE HEAVENS IN OCTOBEB. 

BY HBNBT N0BK19 RUSSELL, PH.D. 

The planets which show so brightly in the evening 
skies are passing out of sight toward the sun, and the 
shortening days and the chilly air are no clearer signs 
of the arrival of autumn than is the appearance above 
the eastern horizon of the advance guard of the fa- 
miliar winter constellations. 

At 9 P. M. on October 15, Taurus is veil above the 
eastern horizon, recognized unmistakably at once by 
the Pleiades, below which is the equally distinctive 
but perhaps less familiar group of the Hyades in form 
of a V lying on its side. At its lower extremity is the 
brilliant red Aldebaran, which marks the eye of the 
Bull, and between this and the point of the V is the 
pretty double star Theta Tauri, which is easily divided 
by an ordinarily good eye, the component stars being 
about 53^ minutes of arc apart. It seems almost in- 
credible, however, when looking at the stars that their 
distance is over one-sixth of the moon's apparent dia- 
meter, but such is actually the case, as the moon's dia- 
meter averages about 31 minutes of arc. 

North of Taurus is Auriga, the charioteer, marked 
by the bright yellowish star Capella, whose spectrum 
shows it to be very much like our sun in constitution. 

Above and to the right of Taurus an oblique trian- 
gle of moderately bright stars forms the head of Aries, 
and further north is the conspicuous constellation Per- 
seus, in the Milky Way, with Cassiopeia higher up. 

A little east of the zenith is the great square of 
Pegasus, between which and Perseus is Andromeda. 

Almost the whole of the southeastern sky is filled with 
the huge shapeless mass of Cetus. The head of the 
monster is marked by an irregular pentagon of stars 
almost below Aries, while Beta, the brightest star in 
the constellation, stands almost alone, a little to the 
left of the southward extension of the eastern edge of 
the great square of Pegasus. The two lowest stars of 
the bead, with another smaller one below, form an ob- 
tuse angle triangle, not unlike the head of Aries, and 
the longest side of this triangle, if extended to the 
right for a little less than its own length, points out the 
remarkable variable star Mira, the first object of the 
kind known. For most of the time it is of the ninth 
magnitude and entirely invisible to the unaided eye, 
but at intervals of about eleven months it brightens 
up enormously, becoming occasionally the brightest 
star in the constellation, and being in such a case 
about 1,000 times as bright as at its minimum. It usually 
remains visible to the naked eye for about six weeks. 
The star is now approac^iing a maximum, which will 
afford a good chance to watch its light without losing 
sleep for the purpose. 

The only other conspicuous object in the southern 
sky is Fomalhaut, a lonely bright star, low down near 
the meridian, belonging to the constellation of the 
Southern Fish. 

West of the zenith are Cygnus, Lyra, and Aquila, 
Hercules and Ophiucus are lower down, and in the 
north the Dipper is swinging low, with the pointers 
almost under the pole. 

THE PLANETS. 

Mercury is evening star in Virgo and Libra through- 
out the month. On the 39th he reaches his greatest 
eastern elongation, but is not favorably placed for ob- 
servation, being very far south and setting less than 
an hour after the sun. 

Venus is morning star in CancerandLeo, risingabout 
three hours and a half before sunrise throughout the 
month. She is still very much brighter than anything 
else in the morning sky, though her light is not much 
more than half what it was in August. Mars is morn- 
ing star in Cancer, rising before 1 A. M. and gradu- 
ally, but slowly, increasing in brightness as the earth 
overtakes him. 

Jupiter is evening star in Scorpio. By the middle of 
the month he sets at 8 P.M. and before its close he can 
only be seen in the twilight. 

Saturn is also evening star in Sagittarius, setting 
about 9 P. M. in the middle of the month. 

Uranus too is evening star. On the 19th he is in con- 
junction with Jupiter, being less than half a degree 
south of the latter, and could be easily identified with 
a field-glass, were it not that both planets are very low 
io the twilight. 



Neptune is in Taurus, rising about 9 P.M., but it is 
always invisible to the naked eye. 
THE MOON. 

First quarter occurs on the evening of the 1st, full 
moon on the morning of the 8th, last quarter on the 
night of the 14th, new moon on the morning of the 
33d, and first quarter again on the night of the 30th. 
The moon is nearest the earth on the 7th, and farthest 
from it on the 30th. She is in conjunction with Nep- 
tune on the morning of the 13th, with Mars on the 
evening of the 16th, with Venus on the afternoon of 
the 19th, with Mercury on the morning of the 35th, 
with Uranus and Jupiter on the afternoon of the 36th, 
when an occultation of Jupiter will be visible in the 
Western States, and with Saturn on the morning of 

the 38th. 

= ♦ » « > ♦ 

THE BBITISH ASSOCIATION FOB THE ADVANCEMENT 
OF SCIENCE. 

The first and most obvious difference between the 
American and British meetings is the great prominence 
given to the meeting here by press and people. All 
the newspapers in the United Kingdom teem with full 
reports of the proceedings, while the local papers give 
many full pages daily to the reports. 

The attendance of members and associates exceeded 
nineteen hundred. Many papers of great scientific in- 
terest were presented, beginning with the address of 
the president. Sir William Turner,* and the several 
presidents of sections. 

Prof. Turner discussed at length the problem of cell 
life in organisms both animal and vegetable, but his 
address has been already published in full, so I need 
not attempt to summarize it. 

Probably the boldest of the addresses of presidents 
of sections was that of Prof. W. J. Sollas to the geo- 
logical section, in which he essayed the difficult task 
of harmonizing Kelvin^s and Joly's estimates of the age 
of the earth. An exhaustive review of the whole sub- 
ject from the best data attainable seems to show an 
age of somewhere near 100,000,000 years. 

Sir George Robertson, in the geographical section, 
made a very patriotic address, and therefore very 
pleasing to the people here. He urged the necessity of 
government control and extension of ocean cables and 
of means of transportation. 

Electricity is, after all, the dominant feature of the 
meeting. Important papers were read on theoretical 
and practical questions connected witbi it. 

On the side of theory was a long discussion of ions, 
by such men as Lodge and Fitzgerald, in which, how- 
ever, no really new ideas seemed to be brought out, at 
least none that could be accepted as adequate explana- 
tions of the remarkable phenomena involved, which 
really are so intimately connected with the ultimate 
constitution of atoms and molecules as to require for 
their solution a knowledge of the alternate constitu- 
tions of matter. 

In practical applications of electricity, an epoch- 
marking paper was that of Sir Wm. Preece, describing 
the complete success of wireless telephony in actual 
operation over a distance of about eight miles from the 
north coast of Ireland to a near island, and capable of 
extension certainly for several miles further, and this 
with comparatively short base lines. The success of 
this experiment resulted from the discovery that the 
eflBciency of the apparatus was vastly enhanced by 
connecting the wires with plates at each end immersed 
in water. 

The speaker recommended the system as applicable 
to communication from ship to ship by stretching the 
wire in each ship from bow to stern, bringing it up 
around over the topmasts. This, when ships are near- 
ly parallel to each other, must give excellent telephone 
communication. How it would be with ships at right 
angles is not yet known. 

Sir Wm. Preece also presented a project for a monorail 
electric railway, devised by Mr. Behr, and soon to be 
actually constructed between Liverpool and Manches- 
ter, 3i}4 miles. This distance will be covered in twenty 
minutes more cheaply, comfortably and safely than 
ordinary surface travel. The car, weighing 45 tons and 
seating 64 persons, rides a sinlge rail saddle-wise with 
its center of gravity below the rail, And having guide 
■ wheels on .each side supported on"ight ties. There 
will be no stops between stations, but electricity of 
10,000 volts pressure will be transmitted over the wire, 
and reduced to one thousand volts, at which it will 
be supplied to the motor and by actuating it with 1,600 
horse power at the start will communicate velocity to 
the car at the rate of IJ^ feet per second, which is as 
much as can be given with comfort to passengers, till 
after 110 seconds the car attains a velocity of 110 miles 
an hour,'when 500 horse power will maintain it. 

Mr. Aldrich described an electric automobile bus, 
supplied by light overhead trolley system of two wires ; 
which, as it requires no rails, is the most economical 
means of road propulsion, and the system is actually 
in successful operation in the outskirts of Paris. Kine- 
matograph views of the bus in motion were given — the 
first time the kinematograph has been used in the asso- 
ciation. 

*ThiB lecture Is pablisbed m the currentisBue of the Supplement. 



The lecture to workingmen by Silvanus P. Thompson 
was on electricity applied to industries, and brought, 
a great throng to St. George's Hall. The lecturer said 
that whereas the nineteenth century had been the age 
of steam, the twentieth must be that of electricity. He 
urged the consumption of coal at the mouth of the 
mine, and generation of electric power, to be theuco 
distributed, thus saving the cost of transportation of 
coal, the great loss in generating power by applying it 
as now in production of steam, and the purification of 
the air from the oppressive smoke cloud "vhich overlies 
the whole north of England. He says that England 
can produce electric power cheaper by the use of coal 
in this way than America can by utilizing her abund- 
ant water power. 

The lecture of Prof. Gotch on animal electricity 
showed a wonderful power generated by several elec- 
tric fishes, notably the malapterurus, which has 3,000,- 
000 cells consisting of nerve ends arranged beneath its 
skin, and gives a sharp electric shock. 

Prof. Perry, in commenting on this paper, said that 
these studies were of immense practical value, because 
by the study of animal life we should probably suc- 
ceed in securing electro-chemical composition of fuel, 
which is that whereby the animal utilizes its food, and 
this means the utilization of 98 percent of the fuel in- 
stead of the waste of 88 per cent of it now made in the 
best marine engines down to 9914 P^"" cent in poor en- 
gines. 

Space must still be found for a word as to the fine 
Municipal Technical School and the fine exhibit of 
industrial work there. It is pronounced exactly 
adapted to the needs of industrial workers in Brad- 
ford. A fine array of textile fabrics produced by stu- 
dents was shown. Several looms were seen in actual 
operation, also machines for testing strength of ma- 
terial. I was particularly struck by the excellent imi- 
tation of silk produced by mercerization of cotton, a 
process named after Mr. Mercer, of Bradford, who in- 
vented it. The process consists in stretching a hank 
of cotton thread taut between two bars, and, while 
stretched, immersing it in suitable liquid ; several 
kinds are used, the most simple being water, which 
produces a marked effect in giving the silky gloss. 
The thread is also dyed while still stretched. While 
the mercerized fabric has very much the appearance, 
it has not at all the strength of silk. 

The next meeting will be held at Glasgow, beginning 
September 11, 1901, and the meeting for 1902 will be at 
Belfast. Some of the members already begin to talk 
of arranging another American meeting soon. 

Prof. A. W. Rtlcker, secretary of the Royal Society, 
has been elected president of the Glasgow meeting. 

William H. Hale. 



THE IHTBXHifeJffOllA L PHYSICAL CONGBESS. 

The International Physical Congress open;-d at Paris 
on August 6, with President Cornu in the chair. 
Among those present were Lord Kelvin, Prof. Alex- 
ander Graham Bell, Prof. John Millis, Prof. Cleveland 
Abbe, Prof. Arthur G. Webster, Secretary S. P. Lang- 
ley, of the Smithsonian Institution, and Carl Hering. 
The French vice-presidents were MM. Cailletet and H. 
Poincare and the foreign vice-presidents were Prof. 
Alexander Graham Bell, Sir W. Roberts-Austen, M. 
Schivendoff of Russia, Herr Warburg of Germany, 
Herr Vanderwaals of Holland, M. Exner of Austria, 
Signor Righi of Italy. 

The Congress comprised seven sections ; the first 
dealing with general questions, such as measuring 
units and teaching; second, mechanical and molecular 
physics ; third, optics and thermodynamics ; fourth, 
electricity and magnetism; fifth, magneto -optics, 
cathode rays, etc.; sixth, cosmical physics; seventh, 
biological physics. 

Each section was provided with a president, one 
French and two foreign vice-presidents, and two secre- 
taries. The programme included seventy-eight papers, 
which, when published, will make three volumes. 
Many of them were of the highest possible interest, 
specially those of Prof. Poincar4 and Prof. Kelvin, the 
former dealing with the philosophy and methods of 
physical science, the latter with the ether hypothesis. 
The President of France held a reception for the mem- 
bers of the Congress ; Prince Roland Bonaparte also 
held a reception for them. Many of the papers were 
illustrated, and demonstrations were given by MM. 
Becquerel, Curie, Cornu and others. Mme. Curie, who 
is well known for her brilliant discoveries in physical 
science, was secretary of one of the sessions. 



THE CHICAGO ATTTOUOBILE SHOW. 
An international automobile exhibit and race meet 
opened at Washington Park, Chicago, 111., September 
18. More than four thousand persons witnessed the 
contests, and the grandstand was crowded. Among 
the events were automobile parades for manufacturers, 
races for steam, gasoline and electric automobiles, 
obstacle races, automobile parades for private owners, 
lOmile races, 5-mile races for motor tricycles, etc. The 
short distance automobile speed records were broken 
by T.'E. Griffen, who made a mile in 1 :06. Alezandei 
Winton made 10 miles in 16 : 02. 
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THE "FOSTIS" EIECTKIC eXEBCISEft. 

For the purpose of combining with the benefits to be 
derived from an exerciser the hygienic effect of elec- 
tricity, the Badger Brass Company, of Kenosha, Wis- 
consin, have recently introduced the apparatus pic- 
tured in our illustration. 

In appearance the machine resembles the ordinary 
exerciser with elastic cords passing over pulleys ; but 
the cords here serve as conductors, and the bandies as 
electrodes. Somewhat below the middle portion of the 
board a cell is held in a recess and wired to an indttc- 
tion-coil, secured to the upper part of the board, so 
that the current strength can be increased. The in- 
duced current is conducted through the elastic cords 
to the handle and back again. In order to interrupt 
the battery current and incite a secondary current in 
the coil, one of the pulleys is provided with an inter- 
rupter which, in turning with the pulley, automatic- 
ally u<akes and breaks the circuit as it passes a contact 
secured on the pulley- block and wired to the second- 
ary coil. The pulley is suspended from a hook form- 
ing part of a movable plate which constitutes a circuit- 
controller. When the cord is pulled, the hook-plate is 
drawn forward against a stop to complete the circuit. 
When the handle is released, the hook-plate is automa- 
tically retracted to break the circuit. 

A metallic foot-plate furnished with the apparatus 
can be placed in the circuit, so that the current can be 
passed through the body. By means of a conveniently 
located switch, the current can be directed from either 
hand through the body to the other hand, or by means 
of the foot-plate through the body to the feet, or vice- 
versa. By drawing out the slide of the induction coil, 
the current can be regulated in strength to meet the 
requirements of all persons. 

The stimulating effect of electricity has long been 
recognized by medical men. The physical development 
resulting from the use of exercisers has earned for the 
elastic cord machine a wide popularity. The benefits 
to be derived from an electric exerciser in which mus- 
cular exercise is combined with electrical stimulus 
are, therefore, so obvious that further comment is 
hardly necessary. 

< I ■ I » 

A PHOSPHATE TBAKSPOBTEB AT SFAX. 

The mining of phosphates comprises one of the 
staple industries of Tunisia, and at Gafsa are situated 
the extensive mines and plant owned by the Com- 
pagnie des Phosphates et du Chemin dtt Fer de Gafsa. 
The daily output at Gafsa by this company runs into 
several hundred tons, and large storehouses have been 
erected for the temporary storing of the product, until 
it can be dispatched to the coast. Unfortunately, the 
mines are situated 156 miles from Sfax, the port of 
shipment ; consequently the question of freightage is 
a very important one. As a rule the company dispatch 
by rail about 700 tons of phosphates from Gafsa to 
Sfax every day. On its arrival the product is either 
transferred direct from the freightage cars into the hold 
of the ship or transferred to storehouses to await the 
arrival of the vessels. They have one immense store- 
house 262 feet in length by 65 feet wide and 46 feet high, 
constructed o f armored 
cement, which is ca]kable 
of holding 15,000 tons. 

Such a tremendous out- 
put every day necessitates 
the employment of exten- 
sive mechanical plant, to 
insure the ■ phosphates 
being transferred with all 
possible speed from the 
cars to the ship or store, 
and the loading of the 
vessels. The company re- 
cognized the importance 
of this rapid handling of 
the' material, and conse- 
quently determined to in- 
stall a transporting . plant 
that should coincide with 
their requirements. In the 
selection of such an ap- 
pliance however they were 
hampered by two diffi- 
culties. In the first place, 
the authorities controlling 
the quay would not permit 
the erection of any struc- 
ture, either movable or 
fixed, within less than 2414 
feet from the water's edge, 
and neither would they 
allow any excavations to 
be made below a depth of 
4}-2 feet. Then again the 
company desired a plant 
that would be able to hold 
their own wagons, so that 
extra expenditure in this 
direction might be obvia- 
ted. Then again it was 
imperative that the trans- 



porting arrangements should be done in such a man- 
ner that the phosphates should be protected from 
the weather, and that at least 3,000 tons of material 
should be transported daily. 

This transporting plant has recently been constructed 
by the Temperley Transporter Company, of London, 
who have supplied two of their traveling towers, a 
photograph of one of which we reproduce herewith, in 
order to comprehensively illustrate the principles em- 
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ELECTBIC EXEBCISEB. 

bodied in the apparatus. Each tower is 75 feet in 
height, and the transporter beams which carry the 
skips are each 111 feet in length, with an incline of 1 in 
4. Two skips are provided on either transporting 
beams with a capacity of 35- hundredweight each. It 
will thus be seen that 7 tons of material can be in 
movement at one and the same time; and as the round 
trip of a single skip only occupies one minute, 430 tons 
can be transported in one hour, which easily enables the 
contracted minimum amount of 3,000 tons per diem to 
be accomplished. 

Each tower is mounted on twelve wheels, two of 
which on either side act as driving wheels, running 
upon a railway of 28 feet gage. The tower is equipped 
with three platforms, the upper of which contains the 
portable boiler for supplying steam to four sets of en- 
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gines, three of which are placed on this same platform, 
and one on the platform immediately beneath it. The 
two principal engines on this upper platform serve as 
the winding engines for the transporter, and are capa- 
ble of lifting the loaded skips at a speed of 300 feet per 
minute. The remaining engine supplies the power for 
propelling the entire structure along the railway, and 
for driving capstans, etc. 

The wagons, laden with phosphates, run along the 
railway underneath the tower. These wagons are fitted 
with side doors so that the contents cannot be dumped 
out, but have to be removed by the aid of shovels. To 
accomplish this operation with celerity, the makers 
devised a large mechanical shovel, consisting of a large 
plate suspended by hinges at its upper edge, and 
which oscillates by means of a pair of cranks and 
connecting rods. The hinges are mounted on nuts, 
carried by long vertical screws, which are driven by 
gearing and so feed the shovel to its work. The shovel 
itself is almost the same length as the interior dimen- 
sions of the truck to be emptied, and &t the limit of 
its downward motion its bottom edge clears the floor 
of a new wagon, when empty, by about IJ^ inches. 
This mechanism is driven by the single cylinder verti- 
cal engine placed on the second platform, and upon 
this also stands the operator, supervising the emptying 
of the wagons below, who is thus enabled to obtain a 
full view of the work ^n progress. The shovels make 
two complete oscillations per minute. 

The contents of these wagons are deposited by means 
of these shovels into two hoppers below, and these lat- 
ter are discharged into the skips traveling on the trans- 
porting beam, which are lowered by the transporters 
on to a roller bed at the base of the tower. The skips 
are then detached, run underneath the hoppers, and 
thus filled. They are then liauled back, once more at- 
tached to the traveler, and carried to the destination 
at which it is desired to deposit the contents. The 
company stipulated that the phosphates should be pro- 
tected from the weather, and to insure this the tower 
is covered at several places with corrugated iron, while 
an " umbrella" covers the skips while traveling along 
the transporter. 

Although this transporter performs a series of opera- 
tions, the whole of them are controlled by a single 
rope, and the engineer has but one lever to which to 
attend. Throughout the whole length of the trans- 
porting beam, at intervals of 5 feet, are arranged stops, 
and the engineer can, if necessary, lock the traveler 
for lowering or hoisting at any one of these stops. Be- 
yond that, once he has pulled the lever setting the ma- 
chine in motion, he cannot interfere in any way with 
the cycle of movements through which the transporter 
has to go on each occasion. Then the locking of the 
traveler at any of the stops is easily accomplished. 
When the traveler has passed the desired stop, it is 
simply pulled up and allowed to run back, when it 
locks itself automatically at the stop. 

The series of movements through which the trans- 
porter passes, once the lever has been pulled over by 
the engineer, are as follows : The skip which has been 
filled and is attached to the suspended chain is raised 

by the engineer hauling in 
the single rope which gov- 
erns the whole operations 
until it comes irito con- 
tact with the traveler, 
when it strikes a lock, 
which secures it rigidly to 
the traveler, and now both 
the traveler and skip move 
together. By now paying 
out the rope the traveler 
and skip run down the 
beam, and on reaching 
the end the contact auto- 
matically releases the lock 
securing the skip to the 
traveler, so that the skip 
descends to the desired 
point. Should, however, 
the engineer haul on the 
rope while the skip is in 
midair, it will automati- 
cally tip, and continued 
hauling in will cause the 
skip to rise once more, 
until it is again locked.to 
the traveler, when both 
move along the beam as 
before, until the desired 
stop is reached, when con- 
tact once more releases the 
skip from the traveler, and 
it immediately descends, to 
be loaded once more. 

The most salient char- 
acteristic of this trans- 
porter is the self-tipping 
device. The majority of 
such appliances require 
the bucket to come into 
contact with some heap or 
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other stop, but in this particular invention no suoh 
eoncussion is necessary, and the skip can be over- 
turned at any point in the air. 

In these transporters erected at Sfaz, in order to pre- 
vent the transporting beam colliding with the masts 
and rigging of vessels the ends are hinged, so that if 
necessary they can be hauled up out of the way. 



THE DAMAGE TO THE " OBEGON." 
Since the " Oregon " grounded in the Gulf of Pechili, 
on a submerged rock, a technical description of the in- 
juries to the ship has been awaited with interest. In 
our issue of September 1 we gave an account of an 
eyewitness of the salvage operations, and we now pub- 
lish some engravings showing the extent of the dam- 
age. A cable message from Kure dated August 29, 
1900, is published verbatim below as it was received 
at Washington: "'Oregon,' outside plating frame 
fourteen to nineteen strake A port to B starboard in- 
dentation maximum depth eighteen inches plating not 
pierced frame eighteen to twenty-five port strake A B 
extending into A starboard and larboard aft indenta- 
tion maximum depth twenty-four inches plating 
pierced over much of area up frame twenty-four and 
driven almost to inner bottom about twenty. Minor 
indentations on fore body forward frame flfly-flve 
most serious keel frame ten to eleven twelve to four- 
teen three inches maximum depth strakes C D port 
frame twenty-four depth three one-half inches keel 
and larboard frame twenty-seven to thirty depth 
five inches strakes A B port frame twenty-seven 
to thirty depth four one-half inches strakes C D 
starboard frames forty-four to'forty-flve depth three 
one-half inches other indentations maximum depth 
one-half inch to two one-half inches some butts rivets 
started plating' scored in places bilge keel starboard 
buckled two places inner bottom port side buckler 
frames eighteen to twenty-four over first longitudinal 
calking rivets started in places structural part longi- 
tudinals vertical keel floors frame eleven to thirty near 
indentations generally distorted some badly lower ends 
frames fifteen, sixteen, seventeen and floors and 
longitudinals frame eighteen to twenty-five port 
side to third longitudinal crushed vertical keel 
buckled places frames twenty-nine forward cel- 
lulose framing over minor indentations buckled 
varying extent lower plated bulkheads eighteen 
twenty-two buckled bulkheads fourteen twenty-nine 
and four and aft near frame thirty-two slightly buckled 
protective deck beams fifteen sixteen buckled at tops 
hold stanchions door frame slightly distorted bulkhead 
twenty-two pump room fire rooms fire room floor for- 
ward slightly bent six-inch branch main drain two suc- 
tions secondary drain broken certain drainage valve 
seats sea suction slightly distorted woodwork holds 
slightly damaged estimate cost permanent repairs 
twenty-five thousand time one hundred days home 
card damaged part frame fourteen nineteen and eigh- 
teen twenty-five first mentioned undergoing temporary 
repairs other places being calked riveted in view large 
cost and long time dock permanent repairs recom- 
mended completion of temporary repairs as now going 
on. strengthening shoring weakened part structure 
building to ship's frame with wood covered with plat- 
ing spaces to inner bottom filled cement watertight 
and structural work elsewhere to be carefully gone 



TWO NOVEL EASB0W8. 

Several harrows have been invented by Mr. William 
M. Baker, of Fortville, Ind., which are of such im- 
proved construction that we have selected for illustra- 
tion from their number two which may be of some in- 
terest to our readers. 

The first of our engravings represents part of a rotary 
harrow provided with a novel cleaning device. As a 
substitute for the rear roller usually found in such ma- 
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DOTTBLE HABBOW AND TOOTH C£AMF. 

chines, Mr. Baker employs a series of blades, each of 
which has a hooked forward end intercurrent with the 
teeth of the preceding roller. The downward and rear- 
ward inclination of the forward edges of the blades 
serves to direct the trash to the rear ; while the up- 
wardly and rearwardly inclined edges of the blades 
cause any trash which might be carried up between 
adjacent hooks to pass downward. The hooks likewise 
serve to pulverize the soil. 

The second of our engravings represents a double 
harrow, the teeth of which are adjustably held in a 
simple clamp. The two harrow frames constituting the 
implement are located within a main frame, and are 
provided with supporting-bars journaled in the sides 
of the harrow-frames. The trunnions ofthe innermost 
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clamps are formed with slots of unequal length, so that 
the forward wall of the upper slot will engage a notch 
in the tooth when the plain forward surface of the 
tooth is in engagement with the forward wall of the 
lower slot (Fig. 2).- The teeth are firmly held in place 
by set screws. 

The central teeth on the supporting-bars, as shown in 
Fig. 1, are provided with arms connected by a shifting- 
bar. Standards on the main frame receive and guide 
each shifting- bar, the standards being provided with 
apertures adapted to register with apertures in the 
outer ends of the shifting-bars. By means of these 
shifting-bars, the harrow-frames can be readily ad- 
justed up or down, and the teeth be given any desired 
angle. The shifting-bars are secured in adjusted posi- 
tion to the standards by passing pins through register- 
ing apertures. 

■ > I » ■ ■ 

Tbe World's Sblpplng. 

Lloyd's Register, the new edition of which has just 
appeared, gives as usual, a vast amount of valuable 
statistics relating to the mercantile marine of the en- 
tire world. There are now 38,423 vessels having a ton- 
nage of 29,043,738. Great Britain has 10,838 vessels and 
her tonnage is 14,361,254. From this it will be seen 
that the numerical proportion of British ships is not 
so great as is the case with some other countries, 
because the greater part of her ships are of larger 
size than those of other countries, and more of them 
are steam vessels. It is gratifying to note that the 
United States comes next to the British Empire. We 
have 3,135 vessels, with a tonnage of 2,750,371 ; Ger- 
many has 1,710 vessels having a tonnage of 2,650,033. 
Then comes Norway with 2,380 vessels with a ton- 
nage of 1,640,812 ; then France, with 1,214 vessels hav- 
ing a tonnage of 1,850,562, and Italy with 1,176 ves- 
sels having a tonnage of 983,655 ; Sweden has a great- 
er number of vessels than France, having 1,433, but as 
the vessels are smaller, the tonnage is only 637,272. 
Japan has 1,066 vessels, the tonnage being 574,557 ; 
Holland, 406 vessels with a tonnage of 530,277 ; Den- 
mark has 802 vessels with a tonnage of 519,011 ; Aus- 
tria-Hungary, 270 vessels with a tonnage of 416,084. 
Greece, Brazil, Belgium, Portugal and Chile all have a 
tonnage in excess of 100,000. The steam tonnage of the 
British merchant navy is superior to that of all other 
countries combined, but nearly half of the tonnage of 
the United States is made up of sailing vessels. Great 
Britain has more than 1,600 steamers of 3,000 tons and 
upward. Germany has 137 of the same size; the 
United States 120, and France 60. Great Britain now 
has 34 steamers with a register of 10,000 tons or more. 



Bees as Poacbers. 

A very interesting case has originated at Warwick, 
N. Y., and if the decision is sustained on appeal, a 
most important precedent will be established. Bees 
owned by one person punctured the peaches of another 
while they were ripening, extracting the juice from 
the fruit, thus destroying it. The plainti£f placed his 
damages at |250. 

Local experts gave testimony in both peach growing 
and bee keeping. The justice gave judgment to the 
plaintiff to the amount of $25 and costs. If the case 
is sustained, it will render the owners of the bees liable 
in damages for their incursion on th6 premises of other 
property holders, the same as horses, pigs, and other 





View from Fort and Underneath, Shonring Injury to Reel between Frames 
14 and 19. Euro, July 25, 1900. 



View from Fort, Showing Temporary Patches Fat on by Diver over iDJmrles 
between Frames 19 euid 24. 



INJVBY TO VNITED STATES BATTLESHIP " OBEGQN." 



over far as practicable drain pipes doors valves over- 
overhauled." 

It is possible that the Navy Department will soon 
issue an amplification of this cable message illustrated 
by diagrams. 



Two logs of African mahogany from one tree have 
been sold in Liverpool for |7,680. 



supporting- bar of each harrow-frame enter the winged 
hubs oif a shaft centrally mounted in the main frame. 
Thus a very simple method is provided for independ- 
ently pivoting each harrow-frame in the main frame. 

In order that the sapporting-bar may not be weak- 
ened, the teeth are adjustably screwed in clamps of the 
form shown in Figs. 3 and 8. The shank of each tooth 
is notched. Tbe upper and lower members of tbe 



trespassers. A few years ago a suit was brought in 
Delaware County against a farmer to recover on a 
claim for pasturing bees. The plaintiff alleged that 
the bees had no ri^ht to obtain sustenance and mate- 
rial for making honey for the benefit of the owners 
from his property without compensation. The conten- 
tion of the plaintiff, was sustained and judgment was 
entered. 
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THE UABEOBAMA AT THE FABIS EXPOSITION. 
The amusemeut section of the Paris Exposition has 
occupied the serious attention of some of the cleverest 
mechanics Europe has produced. At many places in 
the Champ de Mars and Trocad^ro sections are pano- 
ramas and side shows of all kinds which vary greatly 
in merit. Some of them are highly interesting even 
from a scientific point of view. The Mar^orama is 
one of the most attractive of the many panoramas, 
and is located on the Champ de Mars near- the Quai. 
Here the spectator may enjoy a trip in the Mediterra- 
nean from Marseilles to Constantinople, touching Al- 
giers, Sfax, Naples and Venice on the deck of a steamer 
worked by a contrivance which causes it to roll and 
pitch as at .sea. Nothing is wanting to complete the 
deception. There are smoking funnels, steam whistles, 
etc., while varied scenes of sea and shore pass in re- 
view as the spectator steams along the coast. He ex- 
periences the zigzag lightning and the crashing thun- 
der of the tempest ; he views the sunrise, and later 
sees a night effect. 

The Mar^orama has required the exercise of pe- 
culiar mechanical talents of a high order. In its con- 
struction two problems had to be solved : first, that of 
effecting the unwinding of two canvases each. 3,460 
feet long and 42% feet high, and also giving a double 
swinging motion to the platform carrying the specta- 
tor. The problem was at last finally solved in a very 
ingenious manner by M. Hugo d'Alesi, a painter who 
has made a specialty of painting well-colored and 
realistic landscapes for railway and steamship com- 
panies' advertisements. He is also well known as a 
poster artist. Many decorative and scene painters 
worked under his direction for eight months to trans- 
fer his sketches to the 215,000 square feet of canvas 
which is unwound for the spectator. The visitor to 
the Mar^orama stands on the deck of 
a ship, which is made to pitch and 
roll mechanically. The wind whistles 
in the rigging as it grows to a tem- 
pest. As the voyage progresses, the 
rocking of the ship becomes more vio- 
lent, there is the usual sound of the 
screw and of the steam siren. Even 
the smell of tar is detectable. To add 
to the illusion, deck hands are hurry- 
ing about the deck, ostensibly to help 
any who may suffer from mat de mer. 

One of the canvases unwinds to the 
starboard and the other to the port 
side. Both are wound on cylinders at 
the ends of the vessel. The latter are 
concealed by curtains and decorative 
motives. The same system is used in 
both canvases. The problem which 
confronted the builders of the pano- 
rama was that the canvases, each of 
which comprises 107,500 square feet, 
must be made to pass from one cylin- 
der to the other end of the vessel and 
be wound on another cylinder. The 
cylinders being vertical, it was, of 
course, necessary to sustain the great 
weight of canvas at various points, in 
orderto prevent it from sagging. M. 
d'Alesi adopted a very ingenious ar- 
rangement for surmounting these diffi- 
culties. Each cylinder ends at the top in a truncated 
cone, of which the large base points upward, and upon 
the entire surface of which are arranged hooks ac- 
cording to a helicoidal curve. 

The cylinders are supported by floats, which permit 
them to move in a vertical direction a distance equal 
to the height of the truncated cone. They are re- 
volved by hydraulic motors situated at the very top of 
the construction. The upper edge of the canvas is re- 
inforced with a thin band of steel, containing aper- 
tures at regular distances, which are adapted to engage 
hooks attached to short horizontal iron rods, secured 
to the lower extremity of small trolleys, which are 
connected with each other and which run upon a rail. 
The housings of the trolley wheels are connected at 
the top by rods, so that when the mechanism is started 
one trolley wheel follows the other on the rail at a 
foreordained distance, thus carrying the canvas with it. 
Yokes are attached to the superstructure which car- 
ries the rail, and at the bottom of the yokes are rollers 
which are adapted to press the canvas into contact 
with the hooks secured to the trolley. The result is 
that a positive motion is imparted to the canvas with- 
out any danger of the canvas slipping or sagging. At 
the beginning it is unwound for the entire length of 
the vessel, and the steel band at the top is engaged 
with the first hook at the small base of the cone 
of the winding cylinder. When the latter is set in 
motion by the hydraulic motor, the band detaches 
itself from the nearest trolley hook, and the apertures 
with which it is provided present themselves opposite 
the hooks of the cone, our small inset diagram show- 
ing the path pf the canvas, the trolleys moving in a 
curve as they approach the cone. As the canvas winds 
by the ingenious mechanism, its weight causes the 
sinking of the float that carries the cylinder, and the 



hooks of the cone situated at different points present 
themselves in succession at the level of the point at 
which the steel band detaches itself from the books of 
the carriages of the trolleys. Naturally the adjust- 
ment of each of the hooks to the winding drum, or 
cone, was a delicate piece of work, because the exact 
point was dependent upon the weight of the canvas, 
and as the latter is not entirely homogeneous, its 
weight is not the same at all points. It varies likewise 
with the size of the painting. These differences were 
corrected by weighting the lower edge with small 
plates of lead placed in pockets. After the apparatus 
was once adjusted, there was no further difQculty. 

The spectator stands upon a platform which repre- 
sents the deck of a transatlantic steamer. In order to 
give the deck on which the visitor stands a rolling and 
pitching motion, the well-known Cardan suspension 
system is used. 

The vessel proper is mounted centrally upon an iron 
frame which is 16 feet square, and which is journaled 
in such a manner as to' allow a longitudinal or pitching 
motion to be imparted to the body of the vessel. The 
journal rests upon two trunnions, which, in turn, are 
mounted upon another frame which is journaled at the 
center in such a manner as to allow a lateral or rock- 
ing motion to be imparted to the body of the vessel. 
The trunnions carrying the lower frame are mounted 
upon masonry piers. At each end of the platform of 
the vessel are two pistons which operate in hydraulic 
cylinders which are connected by means of a conduit. 
A chain is attached to the extreme end of the main 
platform of the vessel. By means of this chain the 
pitching motion may be imparted to the body of the 
vessel by an electric motor. 

By means of a Stephenson link-motion the ampli- 
tude of the movement can be varied. For the pitch- 
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have no trouble in getting good prices, and are making 
handsome profits. These calculations are on the cheap- 
est staple goods ; on specialties the gain is considerably 
more. 

Wire masks are made by stamping a piece of wire 
netting about one foot square over a face mould in a 
large machine, inclosing the rough wire edges in a 
narrow strip of lead, and painting. The latter is done 
by hand in oil colors. The prices of these masks have 
undergone little change during last year, but an in- 
crease of about 4'7 cents the dozen is looked for next 
season. The present selling price of the cheaper masks 
is 47'6 cents the dozen. The wire is at this date selling 
for $8.33 per 320 pounds, but this is an extraordinarily 
low price. 

Gauze masks are made by moulding over a clay face 
form a doubled piece of cheap linen gauze that has 
previously been soaked in a starchy paste. The sticky 
linen is made to adhere to the form, and this is set on 
a stove and dried for about twenty minutes. The linen 
is then taken off and openings cut for the eyes, mouthy 
and nostrils. It is painted as desired, and makes oa« 
of the most practical masks known. The gauze mask 
is used considerably in the United States, but the 
larger portion of them are made therein by machines 
owned by two firms, one in New York and the other in 
Findlay, O. 
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ing, it is possible to proceed to a maximum of 20 inches 
on each side of the horizontal plane, say 40 inches of 
tile total displacement for the extremities. For the 
rolling, it is possible to have 8 inches. An electric 
motor actuates the pumps designed foi: the hydraulic 
motors and elevators employed in the construction an- 
nexes. Two other and smaller electric inotors actuate 
the sectors that effect the traction upon the chains for 
the displacement of the platform. 



Qerman Klask Industry. 

Paper masks are made by doubling one sheet of a 
specially prepared paper, wetting it, and moulding it 
by hand over a face form ; it is then dried by artificial 
heat and cut off of form. Openings are cut for eyes, 
nose, and mouth, and it is painted and decorated by 
band as desired. The paper used by Sonneberg manu- 
facturers is made in Oeslau and Schleusingen, and 
costs at present, about 83 cents per 480 sheets. One 
sheet makes three of the common masks. The paint- 
ing of cheap masks costs about 12 cents the gross ; the 
moulding of face costs about 14 cents per gross. Pack 
ing is figured at about 8 per cent, as the masks are 
rolled in brown paper, the ends being folded in to save 
string. The expenses are estimated at about 15 per 
cent, leaving the net profit 20 to 23 per cent, as the 
complete article sells at present at about 43'8 cents per 
gross. The cash discount varies from 2 to 5 per cent, 
according to the size of order and reliability of pur- 
i baser. Last year the masks sold for about one-third 
dt a cent each, says Consul O. J. D. Hughes, of Coburg, 
and next year's price is expepted to be 43 cents per 
gross. The cost of raw paper nextyear, it is estimated, 
will be higher, and there will be an increase in the cost 
of painting. The hair used for mustaches, etc., cost 
last year -15 '5 to 17 cents per pound. Manufacturers 



A JAPANESE TBADE UABK. 
Of all the patent documents published throughout 
the world, it is doubtful whether any possess for us a 
more curious interest than the specifications, copy- 
rights and trade marks issued by the Japanese govern- 
ment. Some idea of the oddity of these papers, with 
their characteristic script extending after the Japanese 
fashion up and down the page and the artistic orna- 
mentation not always found in legal 
documents, is conveyed by the accom- 
panying fac-simile reproduction of a 
certificate of registration for a trade 
mark for Webster's Dictionary, ob- 
tained through our agency. Trans- 
lated the paper reads : 

CERTIFICATE OF REGISTRATION. 

Registration No. 14,544. Class No. 65, 
Books. Proprietor, G. & C. Merriam 
Company, 499 Main Street, Spring- 
field, Mass. 

The trade mark represented in the 
fac-simile having been decided by the 
examiner of the Patent Bareaa as per- 
missible of registration, the same has 
been this day entered in the Register 
of Trade Marks, with the register num- 
ber above written, and this certificate 
hereby issued. 

Kentaro Yanagiya, Director, 

Imperial Japanese Patent Bureau. 
Tokio, June 14, 1900. 

•-♦-« ■ 

Panama Hats. 
The hat for summer wear which is 
termed " Panama" does not really come 
from Panama ; Ecuador is its real 
home, but the industry extends to 
Peru and even to Yucatan. The 
bat is known all through Latin Ame- 
rica as " jipijapa," in honor of the city where its 
manufacture was first started. It is only outside of 
the countries which ; roduce it that the hat receives 
the name of " Panama." In its fabrication the leaf of 
a small plant is used which grows abundantly in the 
country. The leaves have the shape of a fan and the 
plant is known as the Carludovica palmata. In 
buying one of these hats it is necessary to find out two 
things : first, if the straw is whole, and second, if it is 
not stiffened. The weavers split the straw with such 
perfection that unless the purchaser is accustomed to 
such examination, it is very dilBcult to tell the differ- 
ence between a hat made of whole straw and one made 
of split straw, although the former is worth several 
times one of the latter. Good torquilla is white and 
stiff enough not to need any gum, and only the ordinary 
hats are treated. 

The finest hats ever made were by a native named 
Palma, and were exhibited at the Paris Exposition 
when Napoleon III. was Emperor. The best two were 
bought by a French gentleman for 1,000 francs ($193) 
and presented to the Emperor and Marshal MacMahon. 
Palma is now dead, but there are two or three others 
who possess equal skill. 

Monotony in shape has been, perhaps, one of the 
chief causes why the hats have not been more popular, 
but if dealers would take up the matter the natives 
could easily make any style desired. Ladies' hats may 
be worn a number of successive seasons ; cleaned and 
retrimmed, they appear perfectly new. 
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The Astrakhan electric tramway, which has recently 
been opened, has a single track with a total length of 
13J^ miles. -The boilers for the power house are con- 
structed for naphtha fuel. 



September 29, 1900. 



Science Notes. 

A marble statue of Apollo, with the head in a fine 
state of preservation, has recently been unearthed near 
Athens. Its workmanship shows that it belongs to 
the fifth century B. C. 

The city council of Denver is considering a bill for 
the destruction of germs in railroad cars passing 
through that city. It calls for the thorough fumiga- 
tion and disinfection of all sleeping cars passing 
through Denver. It is thought that this will lessen 
the chances of contagion. 

Captain Cagni, of the " Stella Polaris," the vessel 
used by the Duke of Abruzzi in his Arctic expedition, 
confirms the report that the Duke intends to organize 
a new expedition. He denies the existence of Peter- 
man Land, and he also states, there are no islands 
north of Franz Josef Land. 

The determination of the recalescent point of nickel 
steel has been made by two Americans, Messrs. H. 
Souther and F. S. Flavel, for the Pope Manufacturing 
Couipatiy. It appears that the recalescent point of 
0"25 carbon steel is a little over 1,600° Fah., while that 
of 0'50 carbon steel is between 1,350° and 1,400°, and 
that of 5 per cent nickel steel, with 0'35 carbon, is 
about 1.0^0° Fah. The recalescent point of pure nickel 
is 1,113° F. This furnishes an explanation ofthe super- 
sensitiveness of nickel steel to heat treatment. The 
proper annealing temperature for the simple carbon 
steel is, according to Mr. Souther, a full red, while for 
nickel steel the heat should not be over a "cherry" 
red. 

The meteorological department of the Japanese gov- 
ernment, as described by a pamphlet issued by the 
Tokio Observatory, is a very complete and practically 
useful organization. It has about 1,000 stations. Elec- 
trical, earthquake, and other exceptional phenomena 
are regularly observed in addition to the usual meteo- 
rological observations. All vessels belonging either to 
the imperial or merchant service which are over 100 
tons burden are compelled to make observations at 
regular intervals six times a day, and the logs are for- 
warded to the central observatory. There is a re- 
gular service of weather telegraphy and storm warn- 
ings. The average success of these forecasts is 83 per 
cent, and of the storm warnings 70 per cent. The pre- 
sent director is Prof. K. Nakamura, of Tokio Uni- 
versity. 

A new process for the refrigeration of meat has 
recently been patented by a German firm which is 
vastly superior to the principle of freezing the meat 
as is at present generally adopted. A few days ago a 
vessel arrived in the Mersey from the River Plate 
with a consignment of meat which had been preserved 
by this new system. The treatment of preservation 
is accomplished by sterilized air. At the port of ship- 
ment, some bullocks and sheep were placed in a special 
chamber, the air of which was subsequently freed from 
all impurities by means of a special process, and the 
temperature reduced to 30 degrees below freezing 
point. The chamber was then sealed, and when opened 
at Liverpool, after a voyage of thirty-four days, the 
carcasses were found to be in perfect condition. A piece 
of meat was cut from one animal and cooked, and 
when tasted was found to be as fresh and as savory 
as if it had only been killed a few hours. There 
was a complete absence of the peculiar taste which is 
such a prominent characteristic of the prevalent pro- 
cess of freezing meat. It is generally regarded in Eng- 
land that this process will revolutionize the freezing 
and preserving trade. 

Mr. Hogarth, the director of the British School at 
Athens, has recently returned to England, and given 
an account of his excavations in the Sacred Cave of 
Zeus among the Cretan Mountains, about 3,000 feet 
above the level of the sea. This cave is sacred to Zeus, 
because he is supposed to have been hidden therein 
by his mother, Rhea, to save him from his father, who 
was addicted to cannibalism. For several years past 
discoveries of ancient relics have been made by the 
natives. Mr. Hogarth therefore determined to system- 
atically explore the cave and for several months past he 
has been employed in this task making many remark- 
able discoveries. During the excavations one day, 
a laborer rested his candle in a little niche, with the 
immediate result that a scintillating brilliancy was 
emitted from some object behind it. Examination 
proved it to be an offering placed there over 3,000 
years ago. In other niches of the stalactite pillars 
were unearthed weapons, needles, and many other 
similar curios, valuable relies of what had been offered 
to Zeus. To enable Mr. Hogarth to carry out his work 
with complete thoroughness, women were employed 
to explore the cave, since their eyes are sharper than 
those of the men. They withdrew the treasures from 
their secret hiding places by small tweezers, and were 
extremely zealous in the work, for the simple reason 
that Mr. Hogarth handsomely remunerated them for 
everything they discovered. So successful have been 
the researches, that Mr. Hogarth estimates that it will 
occupy him seven years to study and to classify the 
antiquities. 



Scientific ^meticait* 

Singlueerlne Notes. 

The Lehigh Valley Railway is using a system of let- 
tering on its locomotives which indicates the palling 
capacity of each class. 

Experiments carried on at the University of Illinois 
show that coal washing removes a considerable per- 
centage of the slate and ash ingredients and 50 per cent 
of the sulphur, rendering the coal more fit for gas- 
making and coking. 

The contract for the transportation of mail by the 
Third Avenue Electric Road from '-the Post Office to 
the Grand Central Depot will not be renewed. The 
service hardly pays and there is considerable danger 
of passengers being struck by the mail car. 

An immense dockyard is to be constructed at Ant- 
werp to cope with the exigencies of the rapidly increas- 
ing shipping trade of that port. When completed it 
will cover no less than sixty-seven acres. The scheme 
has received the financial support of several of the 
most prominent shipping owners in Germany. 

The South Metropolitan Gas Company, of London, 
has made a trial of American coal, and has found it 
superior to English coal, as regards the quantity of 
gas yielded, and also in its illuminating power and the 
quantity of coke it produces. It is dearer than Eng- 
lish coal, but its quality more than makes up for the 
difference in price. The company used 3,700 tons as a 
test. 

A lamp-post has been introduced in England which 
combines a fire hydrant, tap and fire-alarm box. The 
hydrant can be used for fire purposes, filling water 
carts, and for street flushing, while the small tap can 
be used by an individual for domestic water supply. 
There is a water meter and siphon at the bottom, by 
which the water is shut off from the hydrant, thus 
preventing it from freezing. 

All the English railway companies have now ar- 
ranged to allow an extra weight of luggage accom- 
panying passengers to be taken free of charge. The 
free weight of luggage will in future be : For each 
first-class passenger, 150 pounds ; for each second-class 
passenger, 130 pounds ; and for each third-class pas- 
senger, 100 pounds ; instead of 130 pounds, 100 pounds 
and 60 pounds respectively. 

A machine for hulling rice has been invented by a 
citizen of Cincinnati. The working part of the ma- 
chine is a carborundum wheel or cylinder. There are 
corrugations on the surface, and these are deep and 
sharp to cut the hull without injuring the kernel. The 
rice will be fed upon the roll from the hopper above, 
and a stiff brush will hold the grain to the wheel while 
the hull is being taken off. A fan will then separate 
the husks from the grain. 

The Atchison, Topeka & Santa F6 Railway is en- 
couraging the sugar beet industry, and a hundred flat 
cars are now being remodeled to enable them to handle 
sugar beets eeonomically. The cars will resemble 
ballast ears, in that six doors will be arranged on each 
side hinged to a top rail, for side-dumping the beets at 
the unloading shed at the sugar mills. In order to 
unload, it will only be necessary to turn the lever, and 
the doors will open upwardly, and the beets will roll 
down an inclined plane into the storage bin, says The 
Railway and Engineering Review. 

The Queen of England's new steam yacht is at pre- 
sent undergoing the. official, steam trials. She has 
been through her forty-eight hours steaming tests, 
with complete satisfaction, and a long journey is con- 
templated, probably to New York and back, to test 
her sea-going qualities. With a mean indicated horse 
power of 11,298, which is 398 above the contracted 
power, the speed attained in her power trial was 
20'53 knots, the mean air pressure being 6. Rough 
weather was encountered at times, but although the 
yacht rolled a little, she proved herself- a good sea 
boat. The vessel is equipped with the Belleville water 
tijbe boilers, which in the trials have proved very suc- 
cessful and quite up to the standard anticipated by 
the Admiralty. The yacht is being rapidly completed 
for sea. 

The municipal authorities of Leeds, England, have 
been so defrauded by theii- tram conductors that they 
are introducing a novel ticket machine, which will put 
an effectual stop to the nefarious practices of their em- 
ployes. The machine registers each passenger and 
records the fare. It is only 5^. inches square by 1% 
inches deep, yet it performs a whole program of opera- 
tions. When the passenger tenders his fare to the con- 
ductor, the latter takes the ticket from the machine. 
But as it issues therefrom, the date ; the exact time of 
the day at which the ticket was issued ; the stage to 
which the fare carries; the number of the machine 
from which it was issued ; and an advertisement are 
printed simultaneously in an instant upon the ticket. 
The amount of the fare paid by . the passenger is also 
recorded on a dial in front of the machine. The ma- 
chine also records the total number of pence received 
during the whole journey and the number of passen- 
gers who have paid their fares. By means of this in- 
genious little contrivance, the dishonesty of the con- 
ductor is completely checked. 
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Bleetrtoid Notes. 

The Niagara Falls Power '.Company makes a nomi- 
nal charge for allowing visitors to see the installation^ 
The receipts go to charity. 

In Austria the use of electrical power distribution in 
mills and factories is becoming widespread and almost 
universal in the important textile industry. Recently 
a plant has been installed at Roverado, in the Souih 
Tyrol, in which 400 velvet-weaving looms are operated 
by polyphase electric motors from a central power sta- 
tion. Severe practical tests are said to have shown 
high efficiency and entirely satisfactory operation. 

The omnibus companies whose vehicles traverse the 
same route followed by the Central Electric Railway, 
of London, have considerably felt the effects of their 
new rival. For the second week after its opening the 
receipts of the London Road Car Company decreased 
by $6,920, and those of the London General Omnibus 
Company by no less than $16,433. On the other 
hand, the receipts of the railway for the same period 
amounted to $25,210, an increase of $3,595 upon the 
traffic receipts of the first week, representing an aver- 
age daily increase of 13,000 passengers. 

Electric power transmission is giving a new impetus 
to industries in the south and east of Europe. At 
Sinaia, the summer residence of the King of Roumania, 
a fine water power on the river Prahova has been de- 
veloped, and its energy will be transmitted forty-five 
kilometers (twenty-nine miles), and distributed to a 
number of industries in the lower valley of the river. 
In the extensive petroleum fields in the neighborhood 
a considerable demand for current has arisen. A high 
tension system of distribution is used, the pressure on 
the main transmission circuits being 11,000 volts. 

The penny-in-the-slot system of distributing gas 
through the poorer and artisan districts of London has 
been so successful that attempts are now being made 
to supply the electric light in the same way. The 
vestry of Battersea have erected a large generation 
station which is nearly completed, and have laid the 
necessary cables down in the roads. The fixtures are 
installed in the house free of cost to the customer, 
who simply pays for the amount of electricity he con- 
sumes. The profit derived from this method of dis- 
tribution is sufficient to enable the authorities to re- 
coup themselves for the^initial cost of the installation 
of fittings in the houses. 

Mr. George Rumker, of the Hamburg Observatory, 
has been conducting some interesting experiments with 
a view to measuring the length of a fiash of lightning. 
During a thunderstorm, a few weeks ago, he had set up 
his camera, and succeeded in recording upon his photo- 
graphic plate a fiash of lightning, which struck a tower 
about 550 yards distant from his camera. From the 
distance he was from the tower, and the focal distance 
of the camera objective, Mr. Rumker succeeded in cal- 
culating the breadth of the flash, which was one-fifth 
of an inch. On each side of the main flash of lightning 
are seen many ramifications, which Mr. Rumker at- 
tributes to the strong gale that was raging at the time, 
but they have imparted to the discharge the curious 
effect of a ribbon torn to shreds. 

The starting of three-phase induction motors is the 
object of a recent invention of Herr V. Fischer-Hin- 
nen,.of Prague, Austria, says Engineering News. In 
series with the secondary winding is connected a large 
non-inductive resistance, which is shunted by a coil 
having low ohmic resistance, but high self-induction. 
All that is required to start the motor is to close the 
switch connecting the primary winding with the mains. 
The induced currents in the secondary are at the 
beginning of high frequency, and neither the imped- 
ance coil nor the ohmic resistance will allow a very 
large current to pass. But, as the motor speeds up, the 
frequency becomes lower and lower and the apparent 
resistance offered by the impedance coil, falls corre- 
spondingly, until at full speed it was very small. The 
presence of the coil has only a slight influence on the 
normal running of the motor, there being a slight di- 
minution of the power factor and a slight increase ia 
the amount of slip. 

The X-rays have been subjected to a novel purpose in 
Calcutta. A thief was supposed to have stolen a dia- 
mond worth 10,000 rupees and to have effectually 
secreted it on his person by swallowing it. Expert 
thieves in India temporarily secrete small valuables of 
this description in the throat. It is called " pouching," 
and the thieves undergo special training in order to 
render them proficient in the art. The plan is very 
simple. A sma.ll piece of lead is attached to a thread, 
and this the neophyte swallows, then by the action of 
his tongue he guides the lead to the orifice of the sac in 
the throat. The pupil is prevented from completely 
swallowing the lead by the piece of thread which the 
teacher holds. When the man has become skillful in 
this act of swallowing, the leaden pellet is coated with 
lime, which has the effect of enlarging the sac so that 
it becQmes capable of retaining large articles. In the 
case of Calcutta the Roentgen rays revealed the pres- 
ence of some obstacle in the throat, but its precise 
identity could not be gathered. 
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Electric Cooking; at Paris Exposition. 

One of the most extensive applications of electric 
cooking is that which has been made at the restaurant 
in the basement of the Spanish pavilion. The instal- 
lation which has been made there demonstrates the 
great advantages of this method and shows that it is 
adapted to all the requirements of an establishment of 
this kind. As the Spanish pavilion contains a number 
of collections of great value, the government author- 
ized the establishment of a restaurant in the basement 
only on condition that no coal, gas, or petroleum 
should be used, on account of danger from fire. The 
electric system was thus almost compulsory ; it was, 
however, quite an undertaking to establish a plant of 
this kind, as over four hundred meals per day were 
served, with the complicated menu necessary for a 
high-class restaurant. The installation was made by 
ParvillS & Company, of Paris, and is now in successful 
operation. The outfit consists of a large range, two 
large broilers, two ovens, a hot water reservoir, a veg- 
etable boiler, and a small heater. The principle of the 
apparatus consists in the use of a metallo-ceramic re- 
sistance, based on the fact that the conductibility of 
metallic powders is diminished by mixing them with 
powder of refractory material. On account of the 
great pressure and high temperature used in making 
resistance-pieces of this kind, they are very solid and 
easily handled, and may be raised to incandescence in 
free air without deterioration. The powder is pressed 
into different forms, such as pencils, bars, or plates, 
and any desired resistance may be obtained. The con- 
sumption of energy in proportion to the heat given off 
is within reasonable limits. The pieces are easily re- 
placed without taking apart the apparatus. In the 
large range, which measures 3x6 feet, there are eight 
fireplaces, each consisting of a group of these resistance- 
bars, which are raised to a bright red by the current 
and will support a temperature of 1,200° C. without 
deteriorating. Four of the fireplaces consume 35 am- 
peres at 100 to 110 volts, and the other four 20 amperes. 
The heat not utilized by direct radiation is used to 
heat a series of intermediate plates by which the cook- 
ing is finished. The temperature is adjusted to any 
desired degree by means of a regulator, and any one of 
the resistance-bars may be cut out when desired. The 
two broilers give a high temperature, and heat from 
above, avoiding the falling of fat and the consequent 
odor ; these take a current of 25 to 35 amperes. Of the 
two ovens, one is arranged to be heated by the lower 
part and consumes 20 amperes ; the second has several 
heaters placed in the upper part and connected to dif- 
ferent circuits, so as to be used independently or to- 
gether. It roasts every day at least 75 pounds of meafr 
at one operation, taking about 30 amperes. The veg- 
etable-boiler and hot water reservoir have each a capa- 
city of about 60 gallons. For the coffee, tea, etc., a 
small heater of two fireplaces is used, besides a water 
bath. The different heaters are constructed of sheet 
iron, with solid iron corners and braces ; they are made 
with double partition, the interior space being filled 
with asbestos. This installation has worked very regu- 
larly since the first of May, and demonstrates the prac- 
ticability of electric cooking when applied on a large 
scale. 



\r eight of Elephants' 'Tusks. 

Sir Samuel Baker gives the weights of the largest 
African ' elephant tusks he ever saw as 172 and 188 
pounds respectively. Tiffany & Company, of New 
York, have now a pair weighing respectively 224 and 
239 pounds. Their correspond- 
ing sizes are : Length, 10 feet 3C 
inch and 10 feet 3}4 inches ; cir- 
cumference, 23 inches and 24^ 
inches. The tusks of the extinct 
Elephas ganesa were sometimes 
12 feet 4 inches long and 2 feet 
3 inches around. A mammoth 
tusk from Alaska is 12 feet 10 
inches long and 22^^ inches 
around, but the average tusks 
of this animal are 7 feet to feet 
long and only 60 pounds to 80 
pounds in weight. The tusks of 
ihe mastodon are thicker than 
those of the mammoth, a large . 
one being 9 feet 4 inches long 
and 23 inches around. 
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FENETBATIVE QITALITY OF LiaHT AS TESTES BT 
FHOTOGBAFHT. 

BT J. V. KIHE, I(.D. 

Ordinary sunshine falling upon the surface of the 
body penetrates the tissues to a considerable depth. 
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NE&ATIVE HADE BY BAYS OF LIOHT PASSES 
THBOTTOH THE HUMAN BOSY. 

The condensed actinic rays of the sun pass«entirely 
through the human body. 

For the purpose of determining this question a series 
of experiments have been made by the writer, assisted 
by Photographer G. I. Hostetler, of Fort Dodge, Iowa, 
in which we were able to demonstrate that the actinic 
rays of the sun, when sufficiently concentrated, may be 
made to pass through the thorax of an adult; from 
front to back, with sufficient intensity to reproduce a 
picture upon an ordinary photographic dry plate. The 
method of procedure was as follows : 

'i he person on whom the experiments were to be 
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NEGATIVE AND FOSITIVE TAKEN 
FASSES THBOUOH THE HANS. 



made was taken into the photographer's dark room 
and the plates were applied with great care, that all 
rays of light save those that traversed the thorax 
might be excluded. 

-The direct rays of the sun falling upon the refiector 
through ,the skylight are focused upon the chest] of 
the person upon whose back has been placed the sensi- 
tized plate on which the picture is to be taken. A 



transparency on glass of a valley in the Klondike was 
used as the original from which the picture was to be 
made. This was fastened to the sensitized plate and 
the two were placed on' the back between the scapulse 
of a man weighing 150 pounds, the transparency being 
placed next to the body with the) new plate im- 
mediately behind it. Over these were placed black 
paper, black cotton wadding, several large black cloths, 
and over this his coat was drawn and all were securely 
fastened by means of long black bandages. He was 
then taken to the light room, and the reflector was 
turned upon the chest for fifteen minutes. After ex- 
posure he was again taken to the dark room and the 
plates were removed, and the illustration shown was 
developed on the photographic plate. 

The upper engraving represents the scene in the 
Klondike valley. 

In producing this picture all sources of error were 
carefully excluded, and the operation was repeated 
many times on various persons, and always with like 
results. 

To further test the reliability of the procedure and 
to insure that the picture was not produced by contact 
of the transparency with the plate, aided by the body 
beat or by some undetermined infiuence other than the 
light transmitted through the body, plates were ar- 
ranged in the same manner and for like periods of 
time, without attempting to pass the light through the 
body, and no picture developed on the plate. 

The middle engraving represents a positive and negT 
ative picture of the Mason City and Fort Dodge depot, 
and, in the back-ground, the Fort Dodge High School 
building, taken through the hand of the writer, which 
is more than ope inch in thickness. 

The same ca;re was here exercised to prevent the en- 
trance of light as above described. Time of exposure, 
five minutes. 

These photographs establish the fact that the actinic 
rays of the sun, when sufficiently concentrated, may 
be made to pass entirely through the body of a full 
grown man. 

The rays of light pass through the integument with 
considerable difficulty, more readily through muscular 
tissue, and much more readily through bone. In pro- 
ducing a picture through the cheek the light passes 
through, but a single thickness of the skin and the pic- 
ture is reproduced almost instantly. 

The refiector used in making these experiments is a 
compound circular mirror, 30 inches in diameter, and 
is overlaid with blue glass. 

It is so constructed that all the light which falls upon 
it la fodUsed upon a gpot 6 inches in diameter at a dis- 
tance fflt 8 feet in front of it. Thus a very powerful 
blue light is brought to bear upon the parts. 

The heat rays of the solar spectrum are largely con- 
tained in the red band, while the actinic, or chemic, 
rays are much more abundant in the yiolef! and ultra- 
violet bands ; thus by utilizing the blue light we get a 
much greater percentage of actinic light in proportion 
to the heat rays than if ordinary white light be used. 

Heretofore, light has been applied to the treatment 
of diseases of the skin only, no one supposing that it 
would penetrate to any distance into the body. 



H . DE Vbies records the occur- 
rence, in a culture of CEnothera 
lamarckiana, of a single individ- 
ual differing in several distinct 
points of structure from the 
parent form, and presenting all 
the characters of a distinct spe- 
cies. These specific characters 
were repeated- for three gener- 
ations without exhibiting any 
tendency to return to the parent 
form. M, de Vries names the new 
species CEnothera gigas. — Comp- 
tes Rendus. 
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inoIdavHc. 

A curious mineral called moldavite, or bouteillenstein, 
attracted considerable attention among the geologists 
in Austria and Bohemia. The mineral is in glassy ovals 
from an inch to an inch and a half long, and is char- 
acterized by various markings, 
which look somewhat like finger 
impressions, while others form a 
network of furrows, which seem 
in part a rough radial arrange- 
ment. 

They have been regarded by 
some authors as relics of pre- 
historic glass manufacture, but 
this view does not appear to 
have been sustained. Dr. Suess, 
the Austrian geologist, finds re- 
semblances between them and 
meteorites, and the general dis- 
position of students seems to be 
to regard them as of extra-terres- 
trial origin. . Resemblances have 
been pointed out between them 
and the obsidian volcanic bombs 
found in Australia. In Bohemia 
the moldavites. occur in sandy 
deposits, which are assigned to 
the late tertiary or early diluvial 
period. 

— — — *■*■*- 

A coRRBSPOifDENT from Bos- 
ton states that the difficulty 
of. forcing a ^ button or shirt 
stud. through a starched but- 
tonhole may be entirely over- 
come-by rubbing the back of 
the buttonhole with common 
paraffine wax. 
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TEE HEW ABUT 16<IN0H dWS. 
The 16-inch rifle is the first of a series of similar gi- 
gantic weapons which were proposed for the sea-coast 



a 8lo'«rer>burniDg powder, giving less initial pressure 
(thesfi being the qualities constantly sought for in the 
manufacture of smokeless powders), th| gun would 

/tf /« B.L.RITLC . COAST OCrCNCC . 
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develop even greater velocity and energy than this, 
with a relatively small increase in the chamber pres- 
sure. Even on the basis given above, however, this 




DIAQBAM SHOWING METHOD OF BTTILDING VF 16-INCH OTTN. 



defense of the United States. 
The Endicott Board, which 
took the whole subject of sea- 
coast defense into considera- 
tion a few years ago, came to 
the conclusion that eighteen 
of these enormous weapons 
should be made for the pro- 
tection of New York. The 
board also recommended that 
ten 16-inch guns should be 
mounted at San Francisco, 
eight at Boston, and four at 
Hampton Roads. It is not 
likely that this policy will 
prevail ; for the time being, 
however, and until others of 
like caliber be constructed, this 
gun remains the most powerful 
piece of ordnance extant. 

Guns of large caliber have 
been constructed in other coun- 
ti'ies, but a comparison shows 
how great is the ballastic superi- 
ority of the American gun over 
all others. Guns of the largest 
caliber ever built were the Ital- 
ian gun with a caliber of 17 75 
inches, the French gun of lfi-5- 
inch caliber, and the Armstrong 
gun which is carried on the bat- 
tleships "Benbow"and "Sans 
Pareil " of : 16 35-inch caliber. 
Not one of these, however, can 
compare in point of energy and 
range with the 16-inch gun, the 
manufacture of which is nearing 
coiijpletion at the Watervliet 
Arsenal gun factory. New York. 

The range and energy of the 
gun will, of course, vary with 
the quality and amount of pow- 
der used. Constant experiment 
is resulting in the production of 
greatly improved smokeless pow- 
ders, and the question of the 
actual performance of the gun 
can only be determined when 
the conditions 
of its trial tests 
are known. If 
a charge o f 
powder made 
from the pres- 
ent army for- 
in u 1 a we re 
used, the gun 
would require 
a p o w d e r 
charge of 576 
pounds of 
smokeless pow- 
der, or if the 
old black pow- 
der were used, 
1 , 176 pounds 
would be re- 
quired. With 
a powder pres- 
s u r e in the 
chamber of be- 
tween 37,000 
and 38,000 
pounds to the 
square inch, 
it is estimated 
that the gun 
would throw 
a project lie 
weighing 3,370 
pounds with a 
muzzle veloci- 
ty of 3,300 feet 
per second 
and a muzzle 
enprgy of 88,- 
000 foot-tons ; 
but it is likely 
that by using 
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THE 16-INCH 'OTTN IN THE LATHE BEING TUBNED TO BEOElVE THE HOOFS OVEB THE JACKET. 




JACKET BEING BEXOVES FBOH THE SEBIBEA&B 

7VBNACE. 



XHS 16-IKCH OtrN Biuret IIOWE^O IRXO THE 
SHBINKAGE FIT. 



gun shows an enormous su- 
periority to any of the large 
guns above mentioned. The 
Italian guu, for instance, 
throws a projectile weighing 
3,000 pounds with a muzzle 
velocity of 1,700 feet per sec- 
ond and an energy of only 
40,000 foot-tons; an energy 
something less than one-half 
that of the new army gun ; 
the French gun projectile, 
weighing 1,700 pounds, with 
p a muzzle velocity of 1,700 feet 
per second had a maximum 
energy of 36,000 foot-tons ; 
while the English gun projec- 
tile, weighing 1,800 pounds, with 
a muzzle velocity of 3,100 feet 
per second showed a total en- 
ergy of 51,000 foot-tons. The 
maximum energy of the Italian 
gun was -thus 45 per cent, the 
French gun 41 per cent, and the 
Englisli gun 65 per cent that of 
the Watervliet Arsenal gun. 

From the accompanying dia- 
gram showing the method of as- 
sembling the gun, it will be seen 
that it does not differ materi- 
ally, except in the proportion or 
distribution of its parts, from 
the average built-up army gun. 
It consists of a long inner tube ; 
a heavy jacket extending from 
the breech to about 6 feet be- 
yond the trunnions ; the chase 
hoops, extending from the jacket 
to the muzzle, and the jacket 
hoops, inclosing the jacket and 
extending from the breech for 
about half the length of the 
gun. The length of the gun is 
49 feet 2^'^ inches; diameter of 
breech, 5 feet ; of muzzle, 3 feet 
4 inches ; and the bore is 16 
inches. The total weight of the 
forgings of the gun as received 
from the steel 
works was 308,- 
000 pounds. 
The finished 
gun will weigh 
about 300,000 
pounds, leav- 
ing the amount 
of steel remov- 
ed from differ- 
ent parts dur- 
ing manufac- 
ture about 
68,000 pounds. 
The projectile 
of the gun will 
be 5 feet4 inch- 
es in length, 
and the pene- 
tration in steel 
at the. muzzle 
corresponding 
to the energy 
given above is 
(De Mar re's 
formula nor- 
m a 1 impact) 
43°3 inches. 

By the cour- 
tesy of the 
War Office, 
under authori- 
ty given Colo- 
nel J. P. Far- 
ley of the Ord- 
nance Corps, 
commanding 
the Watervliet 
Arsenal, New 
York, we are 
enabled to 
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pr«8eiit three; very interfisting photographs show- 
ing- the; gun in the; borings lathe,; the handUng- of 
the jacket, preliminary 1 to itS; being- sbrunfc.on . to 
the tube, and the lowering of gun into the shrink- 
age pit to receive the locking or " D " hoop. At our 
request, this officer has also furnished us data from 
published official records relating to the oil and steam 
furnace and to the operation of the shrinkage of the 
gun jacket. 

" The oil and high pressure steam shrinlsage furnace for the leinch gun 
consists of a vertical, cylindrical 13-inch flre-brick wall resting upon solid 
rock in the southeast comer of the shrinkage pit, the maximum depth of 
which is 60 feet. Being upon the 30-foot level and 27 feet 9 inches high, 
the top of the furnace is 2 feet 3 inches below the floor level. Fuel oil is 
supplied through a 3 inch pipe from a S,000 gallon tank upon the hill, and 
enters Uie furnace through twenty burner openings in five tiers of four 
burners each. The burner consists of an oil pipe enveloping a small steam 
pipe, with a small hole at the end of each pipe. The steam, issuing with 
high velocity through the small opening in the end of the pipe, carries the 
oil with it as a spray, thus supplying an exceedingly hot flame. The direc- 
tion in which the burner points may be slightly varied by the bolts and 
nuts, a form of ball-and-socket joint of limited motion. To prevent the 
hoops being excessively heated where the flames would impinge, causing 
unequal expansion and even affecting injuriously the physical properties of 
the metal, a muffle or cylinder of one-half inch boiler steel surrounds the 
hoop to be healed, and prevents actual contact of the burning gases with it. 

'• Operation of Shrinkage of Jacket.— To drill the workmen in handling 
the jacket, weighing about 74,000 pounds, and especially to drill the crane- 
men in the operation of lowering the jacket into place on the tnbe, which 
operation had to be directed from a position 70 feet below the crane cage, 
a wooden tnbe one-tenth inch less in diameter than the bore of the jacket 
when cold was constructed and placed in position in the shrinkage pit, and 
for a week two drills per day were held of the entire shrinkage operation. 
Finally, on March 38, 1900, at 2:30 P. M., the jacket being in the furnace, 
the burners were started to heat it for shrinkage. The expansions were 
tried at eight different spots a number of times. During the following day 
it was allowed to soak in the furnace with intermittent heating during the 
following night, and on the morning of March 30 its seating on the tube 
was atte^jpted, but without success ; and a week after the first attempt, on 
April 6i 1^. at 4:30 A. M.. the furnace burners were again lighted to heat 
the jacket,- During this heating the jacket was measured U> determine its 
expansion three times, and on April 7 was successfully shrunk in place. 
This operation took the entire day. An examination commencing at 7:30 
A. M. was completed and the jacket returned to the furnace by 8:30 for 
additional heating at the breech end. It was again removed at 10:30, being 
out of the furnace at. 10:41, measured and in position over the tube at 11:05, 
centered and started Ut lower over the tube at 11:16, and in place at 11:23. 
Preparations had been so made that water was applied to the muzzle end 
in le?8 than one-half minute after the jacket was in place, and the applica- 
tion of water continued until 8:15 P. M., four water rings being used until 
about 4 P. M., ihe number of rings being then reduced to three, and during 
the last two hours of the cooling to two water rings. So much water was 
used during the cooling that by about 4 P. M. the lower part of the shrink- 
age pit was ailed with water to a depth of from 25 to 27 feet, notwithstand- 
ing the fact that the pit was practically free from water when the Operation 
was commenced and the steam pump was running constantly. This pump 
continued to run even when submerged by as much as six feet of water, 
and soon after the number of water rings was reduced to three, the capacity 
of the pump caused therwater to fall rapidly." 

The gun without the jacket weighs 102,000 pounds, 
and the jacket 76,000 pounds. 

The difference between the outside radius of the 
gun itself and the inside radius of the jacket after it 
was heated was only six one-hundredths (0'06) of an 
inch. It will be readily understood that to lift the 
huge mass of steel out of the furnace, swing it over the 
gun and lower it accurately into position required the 
greatest care and good judgment. Any inequality in 
heating, the smallest fragment of an error in measure- 
ment, the slightest variation of aiinement between the 
jacket and the tube in the pit, would have ruined the 
work of many months of careful preparation ; for had 
this jacket stuck fast upon its tube before it was in the 
correct position, it would have been a problem to puz- 
zle over. 

Undoubtedly the most spectacular feature in connec- 
tion with this gun is its enormous range, which is esti- 
mated at about 31 miles, or to be exact, 20'978 miles. 
This theoretical range has been calculated by Major 
James M. Ingalls, Fifth United States Artillery, for 
many years instructor at the Artillery School for 
officers at Port Monroe, Va. The firing table for this 
gun prepared by Major Ingalls shows that the above 
range is obtainable with a muzzle velocity of 2,300 feet 
per second, the necessary angle, of elevation of the 
piece being'40°. The trajectory of the projectile shows 
that in ranging to 20978 miles the shell would reach 
the maximum elevation of 30,516 feet. This, is enor- 
mously greater than the maximum range hitherto ob- 
tained by any other gun, which at present stands to 
the credit of a Krupp 9 '45 inch gun, which was fired 
on the Meppen range, in the presence of the Emperor 
of Germany, on April 28, 1892. The measured range 
was found to be 22,120 yards, or roughly speaking, 
12J^' miles. The greatest height reached by the Krupp 
shell in its flight was 31,456 feet, and the time occupied 
between the firing of the gun and the striking of the 
projectile was 70 2 seconds. It was pointed out that 
had this gun been placed at Pre St. Didier in the Alps, 
elevated to 44°, and fired, its shell would have ranged 
8,956'8 feet higher than Mt. Blanc, and its fall would 
have been in the neighborhood of Chamounix on the 
other side of the range. This performance, great as it 
was, becomes positively insignificant coiijpared with 
the capabilities of the new army gun. To show what 
it could accomplish, we have prepared the accompany- 
ing range- diagram. In a map of New York and 
vieioity the gun is supposed to. be set up at the Bat- 
tery With a radius of 20 978 miles a circle is struck 

inclosing the t^ritory that would be reached by the 
projectile of- the huge weapon. Pointed to the north, 
the gun would throw its shelU far beyond New 



Kocbelle on the Sound, and Tuckahoe would be>easily 
within range, as ^ would be- Hastings-oo'theriiBdSoD. 
The circle iijclosing its zone of fire would pa8sJ:hroagh 
Hempstead and Long Beach on Long Island, and its 
shells would pass far above Sandy -Hook and fall half 
a mile beyond the Atlantic Highlands ; Keyport and 
Perth Am boy would be open to attack, as would West- 
field and Millburn in Jersey, while the residents at 
Orange could hear the huge projectiles roaring high 
overhead, to fall nearly seven miles distant in the val- 
ley beyond ; Paterson would be within reach with four 
miles to spare, and Ridgewood would be an easy mark. 
Adopting the method pursued by the German artil- 
lerists to give a graphic picture representative of the 
range, we have prepared the accompanying profile 
showing Pike's Peak, Colorado, with Mt. Blanc super- 
posed above it, the combined height of the two moun- 
tains being 29,926 feet. As the extreme height of the 
trajectory of the 16-inch gun is 80,516 feet, or above 5J^ 
miles, it will be seen that it would rise higher than the 
combined height of these two mountains by 590 feet. 
On the base line of the profile are marked various well- 
known localities between a line on the Battery to 
Hastings-on-the-Hudson, with the distance shown iu 
miles. 
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164,610,390, whereas this year the va.lue of the exported 
coal for the same period is estimated at $104,351,370, an 
increase of about eighty per cent. Notwithstanding 
the high increase in prices, the demand is greater than 
the supply. The English Admiralty are just placing 
their contracts, which must- necessarily run into two 
or three hundred thousand tons, and many of the large 
corporations, manufacturers and railway companies 
are tendering for their annual supply. 



New Chemical Reactions. 

A series of reactions has been discovered by Mr. P. 
Cazeneuve by which a very small proportion of some of 
the metals, even xTsirotj part, may be detected, the solu- 
tions giving a fine blue or violet tint. In the case of 
chromium, the experimenter claims that a solution of 
TireJoTstr P^'""* °f ^^^ metal gives a decided violet color 
which is quite characteristic. These reactions are ob- 
tained by using the diphenylcarbazide, which is trans- 
formed by certain metallic salts to diphenylcarbazone, 
losing two atoms of hydrogen. This action is especially 
noticed in the case of mercurous, cuprous and ferrous 
salts, which give a very intense color. The organic 
compound used as a reagent should be in a pure state ; 
it is obtained thus by crystallizing it in concentrated 
acetic acid, or even better in acetone, and drying it at 
60° C. It is then dissolved in benzine, in which it is 
slightly soluble. To produce the reaction, the metallic 
salt in very dilute solution is agitated with the benzine 
solution, when the characteristic color appears. The 
copper salt gives a fine violet color, which passes into 
the benzine ; it is not decomposed by agitating it with 
ferrocyanide of potassium. The mercurous salts give a 
dark blue tint, and ferrous, salts a pinkish color, which 
becomes brown when agitated with the ferrocyanide. 
Solutions of VbsVto S've a strong coloration, and may 
be thus detected when other reagents fail. The color 
is destroyed by the addition of mineral or organic acids 
in excess. The other metals do not produce this re- 
action, except in the case of gold and silver, which 
give rose tints with precipitation of the metal. The 
most remarkable reaction is that of chromium ; in the 
state of chromic acid, Tuimnnr P^'"'* of ^^^ metal, or even 
less, is detected, giving a reaction which is nofe to be 
confounded with the preceding. It is only necessary to 
acidify the aqueous solution of chromic acid or chroin- 
ate with hydrochloric acid, and to add the organic 
compound in powder in excess, and agitate. A fine 
violet color is obtained, which is, no doubt, due to the 
formation of chromated organo-metallic compounds of 
a basic nature. The reaction is characterized by the 
fact that it is stable in the presence of excess of acids ; 
it is thus given by no other metal. The color is not 
taken from the water by benzine, but it will pass into 
amylic alcohol. 

: ♦ I ■ ■ ♦ 

Coal In England. 

Now that the question of exporting American coal 
to Europe, and thus securing the markets that have 
hitherto been controlled by England, is being so 
widely discussed in consequence o^ the high prices de- 
manded by English colliery owners, it is interesting to 
study the magnitude of England's market for coal 
upon the Continent. For the first seven months of 
this year England has exported no less than 26.044 337 
tons, an increase of 1,059,655 tons upon the quantify 
exported for thjs same period in 1899. The principal 
purchasers of this aggregate were France, Germany 
and Italy. The following tables will show what is the 
present demand in these countries for English coal in 
comparison with the two previous years : 

1900 1899 1898 

France 4,936,428 3,9«,969 3.033,023 tons. 

Germany 3.240,808 2.788.747 2,427,826 " 

Italy 3,060,715 3,389,609 2,639,014 " 

It will thus be seen that, with the exception of Italy, 
the exports to the principal European markets have 
increased. In London a little while ago a great outcry 
was raised against this enormous export of coal, as it 
was felt that it was only being purchased for the use 
of the various Continental fieets. To a certain extent 
this is indubitably tn-me, but at the same time there is 
a remarkably increa.sing demand fpr coal for the Euro- 
pean markets. The English colliery owners are mak- 
ing a rich harvest as a result of, their enba,oced;priee8. 
The aggregate amount of coal exported from England 
for the first seven months last- year was valued ai 



Automobile News. 

Chicago now has an automobile club, and among its 
members are enrolled most of the prominent auto- 
mobilists of the city. It is estimated that there are 
400 automobiles in Chicago. 

Buffalo has a very active automobile club, the mem- 
bers of which are constantly taking club runs. Owing 
to the splendidly paved condition of the city, Buffalo 
affords an additional field for the use of the auto- 
mobile. 

Albert C. Bostwick, of New York, won a 10-mile open 
automobile championship at the Tri-State Fair at 
Gutienberg, N. J., September 18. The fastest mile of 
the championship race was made in 1 minute 27| 
seconds. 

The New England Electric Vehicle Transportation 
Company is doing considerable business at Boston, 
having 154 iiutomobile vehicles of various kinds, and 
about 60 more are to be added for delivery wagon pur- 
poses. The mileage since October 3 of last year was 
112,000 miles, and between 400 and 500 tons of batteries 
are handled every day at the station. 

A large number of automobiles will be sent through 
the country as movable headquarters for political ora- 
tors. With their, aid it is possible to hold meetings at 
placesfar away from railroads, but which are still ac- 
cessible by roads. Many people in the rural districts 
have never seen an automobile, and they would have 
curiosity- enough to turn out to view them. 

The experiments with automobiles by the Austrian 
army in their maneuvers in. the Carpathian Moun- 
tains have been of a most exacting nature. Twelve 
automobiles, each of 33 horse power, started from Vi- 
enna en route to Taslo in Galicia, 480 miles distant. 
The road was via the Carpathian Mountains, which, in 
some instances, involved a climb of 3,250 feet. The 
hills, as may be naturally supposed in such a mountain- 
, ous district, were often very steep, an incline in one 
case attaining a gradient of as much as 1 in 6. The 
automobile, however, behaved very well throughout 
the whole of the journey, only occupying thirty-two 
hours to cover the distance between Vienna and Taslo, 
which is anaverage speed of 15 miles per hour. 

An attemptus now being made to provide London 
with motor omnibuses. This improvement is to be ac- 
complished by the Motor Traction Company. At the 
present moment, there are two petrol- motor buses ply- 
ing between Oxford Circus and Kensington Gate, but 
,th€y aremot ideal vehicles in which to travel. They 
are cumbersome and ugly, and create tremendous 
noise while traveling. Still, the experiments through 
which these buses have passed have been produc- 
tive of valuable experience, and several improve- 
ments upon them have been made. The type of bus 
at present under construction will possess all the good 
features and none of the drawbacks of the experi- 
mental vehicles.' At present, the cost of these vehicles 
is |3,000 each, a sum which is rightly considered exces- 
sive in view of the imperfections still inherent in the 
vehicle. 

The automobile risk is attracting the attention of 
underwriters of accident policies in the United States, 
and the fire hazards are creating considerable interest 
abroad. Soiiie serious losses have resulted from the 
destruction of motor carriages. A writer in a foreign 
insurance journal describes two heavy losses: "A 
friend of mine,' manager of a leading insurance office, 
issued a policy for £700 upon a motor car, rate two 
guineas per cent. Tiie owner and his wife were going 
for a ride, and had just taken their seats, when, before 
it had even luovedj the car became a sheet of flame. 
No efforts of the groom made any impression on the 
fire, and in-a few. minutes nothing was left except a 
barrow-load of old metal. Fortunately, no one was in- 
jured. Five hundred pounds was accepted in settle- 
ment of the damage. Again, only recently, a motor 
car was being driven from Harm^jate to Leeds. Half 
way on the road a pair of nervous horses were met, and 
the car driver had reason to rapidly apply his brakes, 
when over went the car into a ditch. The petrol at 
once fired, and in an instant the whole was a mass of 
flame. I'he owner of the vehicle was standing near, an 
interested spectator, watching hisfiSOOmotorconsumed. 
Quite apart from the hazard, nothing could be more un- 
satisfactory to insure, because upon the slightest acci- 
dent by fire to asood motor carthe whole has generally 
to be returned to the makers, frequently in Paris ; and, 
what with the monopoly, the delicacy and skill of 
workmanship necessary, together with the high rates 
of such labor, etc., the bill generally works out to about 
the price of an entirely new vehicle." 
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ABOBIQINES OF THE KILGIBIS IK 801TTH IRSIA. 

. The Nilgiris are a group of moantains 6,000 to 8, WO 
feet high coDDected with the western gbauts jQst south 
of Mysore and are inhabited by five interesting native 
tribes, of whom four are aboriginal. The fifth tribe is 
that of the Badagas, so called from V^ada, which means 
north. Three hundred years ago these people came 
from the north, viz., the Canarese country, after the 
breaking up of the great kingdom of Yiajayanagar and 
they have maintained the Canarese language and the 
worship of Siva, which they brought from their north- 
ern home. They now number 30,0Q0 and are very con- 
spicuous near the large towns of Coonoor and Oota- 
camund, where they are the bulk of the day laborers. 
They have a yellowish clayey complexion like the soil 
in which they toil. 

The lowest of the four aboriginal tribes are the Irulas, 
who live on the lowest slopes of the hills. They are of 
the Mongolian type of countenance and sell the pro- 
duce of the forests to buy grain. They have no mar- 
riage ceremony, but each boy chooses a bride for him- 
self when he is old enough. 

They worship Vishnu under the name of Bangasami 
at a prominent peak known as Rangasami's Pillar. 
Their language is like the Tamil of the south country. 

A more conspicuous tribe are the Kurumbas, who 
live on the higher slopes in hamlets of four or five huts 
each. The huts are constructed of wattle and mud. 
They live on roots and game and sell jungle produce. 
They also makebaskets and milk-vessels out of bamboo 
stems, and play rude instruments at the funerals of the 
Todas. 

Like the Irulas they have no marriage ceremony, but 
alluvr the youths to make their own choice, and their 
widows can remarry. 

They are very light, the men averaging only one 
hundred pounds in weight. " Stupid as a Kurumba" 
is a native proverb, but it is said they always tell the 
truth. Their number on the Nilgiris is hardly a thou- 
sand, but there are branches of this tribe on the 
Palani and other ranges further south. 

Our engraving shows a group of Kurumba women 
and children belonging to a branch called Mudu- 
vas. The meaning of the name is " back carriers," 
and they explain it by saying that once one of their 
women put her child down while she was at work 
in the jungle and a tiger carried it off. So ever since 
they have carried their children on their backs, even 
while at work. The picture shows the small children 
slung on their mothers' backs. It also shows the pro- 
fusoness with which the women adorn themselves with 



rings, braeelets and necklaces. The advance toward 
civilization is shown by the caps on the boys'heads. 

Somewhat morenumerous than the Kurumbas of 
the Nilgiris and much moee in evidence are the Kotas, 
the industrial tribe of the mountains. They live in 
seven villages, each containing from thirty to sixty 
huts. The only dour of a hut is 46 inches high by 26 





A TODA HEABSHAN, SOIFTHEBir IKDIA. 

inches wide. They keep cattle, but do not milk them. 

They practice the industrial arts and till the land ; their 

lands being the most fertile spots on the mountains. 

The women make clay pots on a wheel. 
A Kota may have but one wife, unless that one is 

barren. Widows may remarry. 
While the average weight of the men is only one 
hundred and five pounds, 
they are twice as strong as 
the Badagas. Yet they are 
despised because they live 
on carrion, and may not 
approach a Badaga temple. 
Each Kota village has 
two temples and two 
priests, who are heredita- 
ry. They recognize one 
god and bis wife. 
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Their possessian, of the best laods iniJicateatbeir hav- 
ing come early eaoagb to get first choice, and tljat^ 
therefore, they must have preceded the Badag^, who 
are the only other cultivating tribe. It is said, that 
they were originally brought from the plains to work, 
for the Todas, 

The Todas, the fifth tribe referred to, are the most 
singular of all the people on the mountains, and as such 
have become objects of great curiosity to all visitors to 
the Nilgiris. One man of them, was even taken to the 
Chicago Exposition. They were formerly hunters and 
are now buffalo herders. 

They have a copper hue and features of the Caa-. 
casian type. The women have a more aquiUne nose 
than the men. The average weight of the. men is 111 
pounds. 

They have long hair curled at the ends and the women 
are careful to keep it in curls, thus differing from most 
women of India, who think curly hair a misfortune. 

They are a lazy set. The men refuse to do anything 
but herd buffaloes and collect tribute from the Badagas 
and Kotas ; and at the present time they beg from 
Europeans, who are pauperizing them with constant 
gifts. The women work asortof embroidery on clothes 
with Nilgiri nettles for stitching and English needles. 
Formerly the Katos made needles for them. 

They live in hamlets of five huts each called "munds." 
Three of these huts are dwellings, one a dairy temple 
and one a calf stable for buffalo calves. 

They have a hundred munds scattered over the 
mountains. Each dwelling hut has no other opening 
than the little front door, 32 inches high by 18 inches 
wide, and one has to crawl in on all fours. These oval 
pent-shaped huts are of bamboo fastened with rattan 
and covered with thatch. 

They practise polyandry and, to a limited extent, 
polygamy. 

A woman, when married to a man, is the wife of his 
brother as well, though the marriage ceremonj' is per- 
formed only with the eldest brother. Infanticide was 
formerly practised with reference . to female infants, 
but the British government put a stop to it. 

When a woman salutes a man she raises his feet, one 
after the other, to her forehead. An old woman, how- 
ever, may receive this honor from a man. 

Todas have games that they play something like 
" puss in the corner " and " tip-cat." 

The dairy temple is the abode of the priest, who only 
can enter it, and women may not come near it. The 
priest keeps and milks the sacred buffalo herd. 

The Todas fear their priest, thinking that God dwells 
in him and makes known his will through him. 

The initiation to the priesthood is very severe. For 
eight days and nights a candidate must stay alone in 
the jungle, with no covering on his body and no other 
protection than that afforded by the juice of a certain 
tree rubbed on his body. He may retain office as long 
as he likes, and the usual term is three or four years. 

Once a year a buffalo calf is sacrificed. Their- wor- 
ship is mostly buffalo worship. .Their songs are in 
praise of their buffaloes. The only- occasion when they 
are known to have risen higher than their buffaloes in 
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song is the time when they composed a song in praise 
of a missionary lady worlsing among them, on her de- 
parture fpr England on furlough. 

When a Toda dies, several buffaloes are slain to ac- 
company him to the other world, and his arm is placed 
around the horns of one of the slain buffaloes. 

They have green funerals and dry ones. The green 
funeral consists of the burning of the body with its 
attendant sacrifice of buffaloes and other ceremonies. 
The ashes are left to the winds. 

The dry funeral is one that takes place at the begin- 
ning of each year in memory of all who have died the 
previous year. They gather together in great numbers 
and slaughter a number of buffaloes and perform many 
ceremonies. The flesh of the slain buffaloes is given 
to the Kotas, who furnish the music. The names of 
the dead are never mentioned again. They think that 
a string bridge leads to heaven and that hell is a swamp 
full of leeches. They have no idols, except as they may 
have borrowed one or two from the Hindoos. Their 
worship is that of the elements and ancestors and has 
a pastoral coloring that indicates a Vedic origin. 
They have no written language, but their lady mis- 
sionary has introduced the Tamil character to provide 
books for them. 

They number 750. No one has ever been baptized as a 
Christian. One became a candidate and had prepared 
himself to arrange his matrimonial affairs in accordance 
with Christian requirements, but when it came to the 
loss of his share in the buffaloes of his family, he could 
not endure that and went back to his heathen life. 

The Todas receive tributes of grain from the Kotas 
and Badagas. If a Badaga refuses tribute, all they do 
is to prepare to occupy a " mund " near the Badagas' 
fields. The Badaga would pay much rather than have 
a herd of buffaloes overrunning his crops, so the tribute 
is soon forthcoming. 

The buffaloes are in a semi-wild state, and have been 
known to chase cyclists on the roads. 

Three of the illustrations show respectively a Toda 
hut, a Toda man, and a group of Toda women with 
their embroidery over their knees. 



They do not seem to be decreasing, but rather are 
on the increase. But their constant cry for "elam" 
(alms) indicates a degeneration of character resulting 
from the curiosity they excite among all foreigners. 

Madura, South India. J. S. Chandlbb. 
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Home-made Koumiss. 

Koumiss is usually prepared by causing cow^s milk 
to ferment by addition of yeast. A far better result is 
obtained, however, if mare's milk is employed, for this 
is used by the nomadic tribes of South Russia, who 
consume koumiss almost exclusively during the sum- 
mer. The better product is caused by the fact that 
mare's milk is poorer in caseine and fat than cow's 
milk and hence much more digestible than the latter. 
To use cow's milk with advantage for the production 
of this refreshing beverage, it is well to lessen the per- 
centage of caseine by dilution^ with water and then to 
produce a mixture resembling mare's milk by adding 
sugar. For the preparation of koumiss, it is best to 
dissolve milk sugar in water and to add the solution 
in the proportion stated below. Next, rub up pressed 
yeast with brown sugar with a little of this liquid to a 
pasty consistency and add this paste to the milk mix- 
ture. The liquid obtained is now left to ferment in 
well closed champagne bottles, the pressing in of the 
cork being conducted with care, since the quality of 
the resulting drink is particularly dependent upon the 
closure. The filled bottles are kept at a moderate 
temperature for several days for fermentation pur- 
poses, shaking them daily for about ten minutes to 
prevent the caseine from settling. Great care must be 
exercised in agitating the bottles, since a high pressure 
is occasioned by the gas generated in the fermentation, 
and the bottles, not carefully selected for this purpose, 
are apt to crack, thus causing injuries. Therefore, it 
is advisable to wrap up the bottles in a cloth while 
shaking. After a few days the bottle contains a 
beverage which is valuable as a readily digestible food, 
especially in the case of stomach troubles, but also as 
an excellent refreshment for healthy people. For one 



champagne bottle with one-third water-diltited milk 
use two teaspoonfuls of white sugar dissolved in a 
little water, and a Mttle yeast ; let the fermentation 
proceed at about 30" R. (77" F.)— Technische Berichte. 



Turkey Orders Warships. 

The Turkish government has just placed an order 
foi* six cruisers at the German shipbuilding yards at 
Kiel, and a contract for two torpedo boats, which are 
nearly completed, has been given to the Ansaldo ship- 
building yard at Genoa. 



Tlie Current Supplement. 

The current Supplement, No. 1291, is of remarkable 
interest. The first page engraving is devoted to the 
"Fish River Caves near Sydney, Australia," and is ela- 
borately illustrated. "Inaugural Address." of Sir 
William Turner, President of the British Association 
for the Advancement of Science, is commenced in this 
issue. The third installment of *' Mechanical Stoking" 
is also printed in this number. "The Chinese Army" 
is a timely article, as is also one on the '* Exhibits in 
the Metallurgical Section of the Paris Exposition.'' 
"American Engineering Competition — XI." deals with 
machine tools. "A New Railway Test Car "is fully 
illustrated. " Chemical and Technical Education in 
the United States'' is a most interesting and valuable 
paper, and the first installment is given in this issue. 

ConCentfi. 

(Illustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 

Electrical Apparatus. 

CONDUCTOR AND COLLECTOR FOR ELEC- 
TRIC RAILWAYS.— Arthur PETZENstRGER, Berlin, 
Gennany. A high electromotive force is not allowed by 
city authorities in the case of overhead or rail conductors 
because of the danger incurred. It is the object of this 
new construction to overcome the obstacles pr^ented by 
thia rule. - A conductor-casing is used having an elastic 
strip on eacd side of its slot, one strip being secured to 
the casing by springs and the other to the casing by a 
hinge. Tbe elastic strip undergoes only a slight lateral 
movement on the collector-arm passing, whereas the 
second hinged strip is turned back when the collector- 
arm passes through, being closed afterward by its own 
weight. 



Engineering Improvements. 

VALVE GEAR FOR LOCO MOTIVE- ENGINES.-^ 
George B. Eddt, Camden, N.J. The admission and 
exhaust valves have independent motion, the stroke of 
the exhaust-valve being fixed and that of the admission- 
valve variable. A link-motion is actuated by an eccen- 
tric mechanism to control the admission -valve. The ex- 
haust-valve is operated from the eccentric mechanism to 
imp&rt a full stroke to the exhaust-valve iiTcspective of 
the position of the eccentric mechanism. As the ex- 
haust-valve has a full throw at all times no back pres- 
sure is liable to occur in ihe cylinder ; while the steam is 
free to expand in the cylinder, as the exhaust does not 
taUe place until the piston nears the end of its stroke. 

4aS-ENGINE.-William E. Cart, Springfield, Vt. 
This engine is provided with a valve-cbaraber and a sup- 
ply-pipe. Tbe admission of the explosive mixture from 
the sarply-p'pe to the valve-chamber is controlled by a 
rotary valve. In the supply-pipe is a throttle-valve on 
the stem of which a spring-prised arm is held by one 
end, the other end being free, This'^afm can be adjusted 
along the throttle-valve stem. The governor used com- 
prises two disks on the rotary valve-stem, one of the 
disks being fixed on the stem and the other mounted to 
slide on and turn with the stem. Weight-carryiog 
springs connect the disks. Qn the slidable disk is a cam 
which is normally out of engageolent with the arm on 
the throttle-valve stem, but which swings the arm when 
the slidable disk moves toward the other disk. The 
engine can be started without any adjustment of the 
valves and stopped simply by switching off the current 
to the electrodes. 



meclianical Devices. 

CHURN.— Chaklbs E. Yates, Near Mill Grove, Mo. 
This operating loechanism for churns consists of a sta- 
tionary guide on which a cross-head moves, provided 
with projections adapted to be connected with the dasher- 
rod and with a loop extending transversely to the guide. 
A pitman is connected with the cross- head and extends 
through the loop. Crank mechanism is connected with 
the pitman. The device enables the dasher to be oper- 
ated uniformly with small expenditure of power— and 
therein lies it« chief merit. 

PITMAN CONNECTION. — David C. Lingen- 
FELTER, Plainview, Neb. The bearings of pitmen of 
mowing-machines are tiabjected to much friction and 
soon become worn so much that the parts must be read- 
justed to prevent lost motion. The present invention is 
designed to overcome the difficulty. Keys of graduated 
widths are used whiich .ftte.successiyely inserted as the 
wear increaeeB. In every case the key not only prevents 
tbe adjacent edges of the bnebing^from being brought too 
near together, bo that the bushing cannot be clamped too 



tightly upon the wrist-pin, but also forms a continuation 
of the smooth friction- surface required f orthe interior of 
the bushing, thereby performing two functions simul- 
taneously. 

SAW-SHARPENING MACHINE.-- Granville 
Bartlett, Station C, Detroit, Mich. The machine is 
of that form in which the saw is held in a clamp, and the 
filing-bar, with file, is reciprocated in guides across the 
edge of the saw. In the present case a clamp is em- 
ployed, composed of three separate parts having two 
spaces for receiving and clamping the saw in different 
planes. Bolts pass through tbe three parts of the clamp, 
and a movable file-carriage with guides receives a recipro- 
cating file-bar. Not only is a full movement secured for 
the file, but there is no obstruction to a full view of the 
saw-teeth. 



Vehicles and Their Accessories. 

VEHICLE aIr-BRAKE.- William J. Donaldson, 
Jr., Avenue Hotel, Galveston, Tex. The inventor has 
devised an air-brake which is especially adapted to bicy- 
cles, tricycles, and similar vehicles. The merits are 
a great ease of application ; a powerful application of 
the brake ; a quick release ; and an accurate regulation 
of the force of the brake. The device can be applied to 
any ordinary bicycle, without marring the appearance 
of the wheel. 

AUTOMOBILE. — William O. Barnes, Stamford, 
Conn. Mr. Barnes has devised an automobile in whzch 
the propelling power is distributed from the motor to the 
four wheels, or to the rearwhee'ls, or to the two front 
wheels, a gear being provided by means of which the 
vehicle can be readily and easily steered, when .the front 
wheels are used as driving-wheels. The running-gear is 
go constructed that the driving-wheels, front and rear, 
are spread apart from the ground upward. One of the 
novel features of . the invention is the use of a tubular 
stub-axle carrying a drive-shaft, and provided with an 
inclined hinge, the axis of which intersects the ground in 
the plane of the wheel. The inclination of the hinge is 
such that the weight of the wagon will create a tendency 
to straight running. 

Optical Instruments. 

PHOTOGRAPHIC C A M ERA. — Jacob Schafb, 
Logan, Utah. The invention relates to improvements 
especially applicable to cameras of the multiplying type, 
whereby the size of the field covered by the camera in 
changing from on&, exposure to the next is equal only to 
the size of the sensitive plate. The camera has simple 
and efficient means for projecting the sensitive-plate 
support or frame away from the carriage in which it is 
mounted and for reciprocating the carriage laterally on 
the base of the camera. An improved device is pro- 
vided for confining the tight-rays to the size of the "cut- 
out " or mask A glass frame is so arranged that the 
operation of inserting and removing the plate-holders or 
ground glass will not jar the camera. 

LENS.— Robert D. Gray, Manhattan, New York 
city. Each element of a photographic objective con- 
sists usually of a convex lens of crown glass and a 
concave lens of flint glass of higher refractive index. 
In order to overcome the spherical and oblique aberra- 
tion which increases in this combination with an in- 
crei^e of effective aperture, Mr. Gray constructs each 
element with a convex lens of higher refractive index 
than that of the concave lens. Besides' reducing the 
spherical aberration , the combination relatively lengthens 
'ttw fociis'of those rays" Which paBS through the latitudi- 
nal section of the leasee, thereby reducing astigmatism 

to a m inimm n. 



miscellaneous Inventions. 

FISHING-FLOAT.^LoRENzo P. Gibson, Little Rock, 
Ark. This float effectively maintains an upright position 
in the water without dependence upon the tug of the 
line at the lower end of the float, by which arrangement 
the lower portion of the line can be left entirely free, 
without a sinker of any sort, if such arrangement be de- 
sired, and yet maintain the float in vertical position. 

INHALER.— Peter T. Donovan, Manhattan, New 
York city. The inhaler consists of a wire-body having 
spring-clamps at its upper portion adapted for engage- 
ment with opposite sides of the cartilage of the nostrils. 
Receptacles supported at each side of the body below 
the clamps are designed to contain an absorbent material 
for healing agents. The inhaler is to be used for the 
treatment of catarrh, asthma, bronchitis, and like ail- 
ments, and is to be worn particularly at night. 

BED-COUCH. — John Thompson, Brooklyn, New 
York city. The subject of this patent is a combined 
couch and bed which can be quickly and easily changed 
from a couch to a bed of a d^ired width and is readily 
changed from bed to couch form. The couch comprises 
end frames on which side extensions are mounted to 
swing. When it is desired to convert the couch into a 
bed, one or both of the side extensions are raised, de- 
pending upon the width desired for the bed. 

PROCESS OF CURING AND SMOKING FISH.— 
Horace E. Kirby, Rock Bay, British Columbia, Cana- 
da. The fish after being carefully cleaned and sliced 
into cutlets, cured with sugar (without the addition of 
water), and thoroughly washed and allowed to drain, 
are hung on nails driven into long sticks ; and these 
sticks are hung up in the smoke-house, which is an 
ordinary building made of rough timber and tightly 
battened up. The process is said to be cheaper than any 
which has been heretofore used. 

SHOE-STRETCHER.— Charles W. Crozier, Man- 
hattan, New York city. By means of this stretcher a 
shoe can be simultaneously stretched at the sides, toe, 
and instep, or the toe and instep can be stretched with- 
out stretching the sides. 

DRAFT-DEVICE. — John Commiskt, Manhattan, 
New York city. A series of hoods, of special form are 
arranged to form a complete circle around the stack, 
partitions dividing each hood longitudinally into two 
compartments communicating at the top. Draft-pipes 
in the stack communicate with the interior of the hoods. 
The top and bottom plates of the hoods are curved to 
reduce the f rictional resistance to the wind passage. By 
means of the partitions, the wind is caught in each 
hood in whatever direction the wind may blow. 

DRAWER-EQUALIZER, — William Beebe. The 

purpose of this invention is to provide means for equal- 
izing the movement of drawers in furniture for the 
sake of securing uniform movement and preventing 
binding. The under surface of each drawer is provided 
with racks which mesh with pinions connected by a 
common shaft. , The racks can be formed in any de- 
sired length and subsequently cut off to suit the size of 
the drawer. 

PRINTINQ-PRESS ATTACHMENT.-Max Snyder, 
Beatty, Penn. The inventor has devised a frame for 
placing the forms in position on upright or job-printing 
presses. Heretofore the task has been one of considera- 
ble difficulty. The present inventioc enables the form 
first to be placed on the platen and held there by hand. 
Then by driving the press sufficiently the form can be 
engaged directly with the form-holder to be held there- 
by. 

CEMENT-CURB MOLD.— Christopher H. Watson, 
Riverside, Oal. In forming cement or concre(e-carbs, H 



is customary to form a mold of the exact size of the 
curb desired and then to tamp this with the coocrete or 
cement mixture and leave the mold in place until the 
mixture has hardened sufficiently to retain its shape. 
The mold is then removed and taken to another point in 
the curb, where it is again used. These cement-curbs 
are usually formed in place, for which reason it is de- 
sirable to have a device which can be readily moved and 
adjusted to different curves. For this purpose the in- 
ventor employs an arrangement comprising a framework 
or yokes, with retaining-plates mounted thereon to sUde 
toward and from each oth^. The plates are operated 
by cams joumaled upon the yokes. 

PRINTING-STAMP.-tfoHN W. Adams, Pinebluff, 
N. C. The invention provides a printing-stamp with 
rubber type, having a great number of printing data as- 
sembled in compact form and so arrange^ that any line 
of printing matter can be quickly brought into position 
to make an impression, thus obviating the employment 
of a number of stamps on independent holders and in 
racks. The device is particularly useful in banks, offices, 
and the Uke, where the saving of time is to be taken into 
consideration. 

SKATE.— HtJOo Handwbrk, Brooklyn, New York 
city. This skate has four independent runners arranged 
in connected pairs— two at the heel and two at the toe. 
Each pair of runners has more or less elastic connection 
with the body portion of the skate; and each runner may 
be conveniently removed at any time and replaced. The 
construction gives the skater better purchase on the ice, 
particularly in long-distance skating. 

BED-PAN.— Harriet D. Goodrich, Augusta, Ga. 
The purpose of the invention is to do away with the 
unpleasantness and discomfort of the patient's lying on 
the back in contact with so much cold surface. The de- 
vice is constructed with due regard to sanitary princi- 
ples. 



Designs. 

BADGE.— Carl F. Kabisch Manhattan, New York 
city. The leading feature of the design consists of a 
shell within which is a pebble. A beach scene is painted 
on the shdi. 

UEEL FOR BOOTS OR SHOES.— Joseph Petrone, 
Manhattan, New York city. The heel is vertically 
fluted or channeled to add to the appearance of the 
shoe. 

BINDER-TAB. -Frank Taft. Brooklyn, New York 
city. The binder- tab is a simple, ingenious device for 
securely binding together all kinds of sheets. 

LINK CUFF-HOLDER. — George Kalkbrenner, 
Manhattan, New York city. The holder is designed se- 
curely to connect the cuff with the cuff-button, a hook 
being provided to engage, a button-hole of the cuff and a 
loop to engage the button. 

NOZZLE.— William H. Dewar, Manhattan, New 
York city. The designer has provided a simple device 
for use on public drinking-fountains, to prevent infec- 
tion from contagious diseases* by doing away with tbe 
uncleanly cups generally used. A stream of water is 
caused to flow into the mouth from a nozzle, a guard be- 
ing provided to prevent the mouth from coming in con- 
tact with the nozzle. 

GAME-BOARD.— Edmdnd F. Hawkins, Yaphank, 
N. Y. The game is played by shooting a ball through 
one of a number of arches so that, if possible, it shall 
strike one of a number of posts or a bell suspended in 
the line of the longitudinal axis of the board. 

Note.— Copies of any of these patents can be fur- 
nished by Munu & Co. for ten cents each. Please state 
the name of the patentee, title of the inyention, and date 
of thie paper. 
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^^uBinesB and ^^cvBonaL 



Maxine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y.Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin falls, O. 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., Spring and Varick 
Streets, New York. 

I'he celebrated ** Homsby-Akroyd " Patent SafjBty Oil 
Enpine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is ** Experimental Science," by Geo. M. Hopkins. 
By mail, H- Munn & Co., publishers, 361 Bruadv^^y, N. Y . 

tW~ Send for new and complete catalogue of 'S^ientiOc 
and other Books for sale by Munn & Co., 361 ifiN)adway, 
New York. Free on application. 




HINTS TO CORRESPONDENTa. 

Names and Address must accompany all letters 
or no attention will be paid thereto. TfaiB w for our 
information and not for publicaiion. 

References to former articles or answers should 
give date of paper and patre or nurabcrof quostlon. 

Inquiries not answered in reasonable time should 
be repeated; correspondents wUl bear m mind that 
some answers require not a litLle research, and, 
though we endeavor to reply toii|l either by letter 
or in this department, each must take his turn. 

Bujjrers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturincr or carrying the same. 

Special Written Inl'orniatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. ■ .. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly sitpplied on receipt of 
price. V 

minerals sent for examination should be distinctly 
marked or labeled. 



INDEX OF INVENTIONS 

For which Letters Patent ol the 

United States were issued 

for the Week Ending 

SEPTEHBER i8, 1900, 

AND EACH BEARINQ THAT DATE. 

[See note at end of list about copies of these patents.] 



(7967) I. W. C. asks;?XTan a ball (steel 
or any other kind) be made go^-ound, and some flat sur- 
face made fio smooth, that there will be no friction 
caused by the ball rolling over the smooth surface ; or 
would there be friction by their not being perfectly round 
or smooth? A. Friction cannot be entirely eliminated in 
rolling bodies, however apparently perfect the surface of 
ball and plane may be made, but it may be made so small 
as to be practically Immeasurable and less than the 
air friction on the surface of such rolling bodies. 

(7968) G. W. R. asks : 1. An armature 

coil as in Supflbmbnt, No. 641, but with only eight coils 
each haviuis; 34 convolutions of No. 18 B. S. single cotton- 
covered magnet wire, about 15 feet of wire in each coil, 
would itwork all light wound this way? A, Thereis no 
reason why the nk>f6r should not workall right, but there 
is no reason also why it should not give you less power. 
You reduce the magnetic force by reducing' the number 
of turns on the armature. 2. Would it make any differ- 
ence if the coils are not exactly the same distance apart ? 
A. No great difference. They should however be 
equally spaced. 3. How much wire must be wound on 
magnet core, the sr.me as in Sttfflement, No. 641, and 
what size wire ? A. Wind as described in Supplement, 
No. 641. You would better rewind your armature if you 
want a motor like the one described in Supplement. 
We have to say a great many times, do not change the 
printed designs. It is not likely that the change will be 
an improvement. The designs were made by menjof ex- 
perience and skill, and are right as they are. Any change 
is likely to result in a reduction of eflB,ciency. 4. Is sin- 
gle cotton-covered wire the best for motor, or is the 
doable the best for motor? A. Single covered wire is 
good enough for use in a motor to be run with eight cells 
of battery. 5. Is a commutator with eight segmental parts 
% inch diameter, % inch wide, laige'enough for the above 
motor ? A. A commutator with eight segments and 
eight coils of the same size as when twelve segments 
are used has only two-thirds as many turns as in the 
original design, and therefore only two-thirds as much 
power is produced at the armature. 6. What does this 
mean -30 ampere hours on battery? A. Thirty ampere 
hours means one ampere working thirty houre, or any 
number of amperes which the current has working long 
enough to give thirty when the amperes and the time are 
multiplied together. The battery for this motor will 
give perhaps five amperes at best working strength. Five 
multiplied by six gives thirty. The battery will in such 
a case be exhausted in six hours. 7. What horse power 
would this motor be ? The armature and magnet core 
are the same as in Supplement, No. 641. A. The horse 
power is determined as follows : Eight cells of the bat- 
tery have about sixteen volts. If they are drawn upbn 
to the rate of five amperes, the output is 16x5= -0 watts. 
Now 746 watts are one electrical horse power. The bat- 
tery will yield about one-tenth of a horse power for six 
hours. 

(7969) W. E. H. asks: 1. How could I 

make a liquid air motor at a moderate cost ? A.. "We do 
not know, since no such a thing has been put upeB|.^e 
market as a liquid air motor at moderate coet. 2. #H0€i' 
will I find a description of the same ? A. Apply ^Jihe 
Liquid Air Companies which advertise that the;^^ve 
such a motor. 3. Where will I find a description (S hjbw 
to make the apparatus with which to make liqmd air? 
A. In Sloane's " Liquid Air," price $3.50 byi^l, 4. 
How many horse power would you think it vfould take 
to ran a sixteen foot row boat? A . 1^ to 3 bor^ pow er 
is required for a 16-foot boat. 5. Where would I find a 
description for making one of that number B6rfte power * 
A, We know of no description of a liquid air motor. 
An illustrated description of how to build a 16foot boat 
is contained in Scientific American Supplement, No. 
36. Ten cents, mailed. 6. Where could I get a screw 
propeller ? A. Any maker or dealer in Bteam or naphtha 
launches can supply you with one. 7. How large sho^'-l 
U be f A. Propeller ehoold be 14 inches d}ameter. 



Air compressor and cooler. O. P. Ostergren 658,332 

Air for industrial purposes, apparatus for rebeat- 

iuK compressed. T. A. Edison 657,922 

Andirons and screen, combined safety, I. W. 

Sullivan 658.295 

Angle chair or fitting, G. A. Weber 658,098 

Armature for multipolar dynamos, J. J. Wood... 658.100 

Baby walker, D. S. Settlemyre 658,126 

Back pedaling brake, W.J.Lloyd. 658,269 

Hag. See Sample bag. 

Balance sheet, trial or daily, L. H. Johnson... .. 

Bale tie, C. E. Mallett 

Baling press, Watkins & Fruit 

Bath tub seat, H. L. Grlmmell 

Battery. See Secondary battery. 

Bed, B. E. Munger _,.... 

Bed lifting device, hospital, E. B. Munger 

Bed slat, Edwards & Timmons 

Belt tightener, C. Colahan 

Bed tightener, grain carrier. C. Colahan 

Bicycle brake, W. H. Parsons 

Bicycle stand, C. W. Warner 

Bicycle support, P. A. Sbanklin 

Blanket fastener, J. D. B. Murray 

Blowpipe, F. Speidel 

Boat, hand propelled. D. M. Pfautz 

Boiler. See Steam boiler. Water tube boiler. 

Book, manifold sales, B. M. Wildey 

Boot or shoe shock deadening device, J. M. Car- 
tier 

Bottle, G. W. Vought 

Bottle carrier, E. H. N.Clarkson 

Bottle filling machine corking attachment, G. W. 
B'ield 

Bottle, non-refillable, P. J. Germain 

Bottle, non-refillable, F. J. Gottlieb 

Bottle, non-refillable, W. A. & T. A. Hall 

Bottling apparatus filling head, B. E. B'ord, 

658.210, 

Box. See Miter box. StuflSng box. 

Box making machine, metal edge. J. S. Stokes.... 

Bread raising apparatus. J . D. Bell 

Brine, purifying. G. N. Vis. 

Briquets for testing purposes, machine for mak- 
ing, T. Miller, Jr 

Broiler, meat, S. A. Morgan 

Buckle, I. W. Levi 

Buckle and snap hook, combined, W. W. Semple. 

Buggy top folding device, L. L. Short 

Bung, barrel, G. Smyth 

Burial, apparatu sfor preventing premature. C. 

A. Dietnchs 

Burial casket, P. Herbold, Jr 

Burner. See Gas burner. 

Bushing, faucet, V. Pendergaat 

Buf^on. upholsterer's, J. A. Young 

Cable grip, G. C. Niles 

Calculating instrument, R. W. Conant. ^. « 

Calendar, A. W. Steiger 

Calendar. A. Zachrisson 

Camera, roll holding, M. Juruick 

Cane and tripod, combined. W. H. MacGili 

Car, G. A. & R. F. Dunn 

Car, C. Roehr 

Car bolster, Williamson & Pries 

Car brake, F. Theilengerdes 

Car brake lever, W esterfleld & Chinnock 

Car brakes, regulator for atmospheric, J. Georg- 

ofl 

Car coupling, W. F. Richard^ 

Car false doo r. G. J. Santa Cruz 

Car jourual box key, Waitt & Ball 

Car, railway, W. T. Van Dorn 

Cars, dashboard sign for street railway, T. Mil- 
ieu 

Carbureter. C. W. Atkinson 

Carbureter,- H. Rey 

Carding machine stop motion, Brady & Chouia- 
ard 

Carding machinery, wool, Leach & Hepworth 

Carriage flue construction, steam, R. C. Mudge. . 

Casing spear, H. R. Hardenburg 

Ceilings, means for suspending or supporting, G. 

B. Bseher..... 

Cement pipe making apparatus, C. J. Kielberg.... 

Centrifugal machine, w. H. Cook 

Chain, C. W. Levalley 

Chain, drive, C. W. Levalley 

Chair, J. M. Germanaon 

Check hook, H. H. Brown 

Checkrein holder, Clyde & Stuchell 

Chemical apparatus, F. R. K. Erfmann 

Circuit controller,, C. C. Webster 

Cistern cleaner, J. T. Hindman 

Cleaner. See Cistern cleaner. 

Cock, right and left basin, W. B. B'ord 

Coineohtrolled mechanism, R. K. Wickes 

Collar blank folding mechanism, G. Reece 

Compasses and calipers, combined, J. H. Hop- 
per 

Concentrator, J. W. Piiider 

Confectionery sugar coating apparatus, W. L. 
Wh ite 

Copyholder, B. F. Childress 

Corn and cotton fender, A. G. W. Foster, Sr 

Cotton press, M. Swenson 

Couch, box. A. H. Sulser 

Coupling. See Car coupling. Hose coupling. 
Screw coupling. 

Crusher and pulverizer. Shaw & Lee 

Crushing andpulverizing machinery, T. R. Goth 

Crushing machine. E. Reynolds. 657.958, 

Cultivating fruits or vegetables, S. H. G. Stew- 
art 

Curler, hair, A. C. Moore 

Curtain fixture bracket, adjustable. J. A. Moore. 

Curtain pole bracket. C. E. KuUerton 

Cutter. See I'hread cutter. Tube cutter. 

Display rack, rug, D. C. Main 

Ditching machine, G. Y. McMurry 

Door fan attachment, R. Peet 

Door stop, G. H. Rogers 

Doors, housing and hanger for sliding, L. 
Radke 

Doors, housing and hanger track for sliding, J. 
H. Phelps 

Draught rigging, P. Souther 

Draw press, H. & O. Mohr 

Drawing board, G. K. Rich 

Drier. See Grain drier. 

Drying room, F. B.|Frey 

Duplicating apparatus, A. B. Dick 

Dust guard, S. A. Crone 

Dye and making same, brown cotton, Abel & 
Kalkow 

Dye and making same, brown sulfur, Schwan & 
Zedel 

Dynamo speed regulator, P. W. Alexander 

Basel or other article of furniture, intercon- 
vertible, J. H. Milliken 

Electric conductor. F. c. Sutter 

Electric conductor Joints, metallic cement for, 
W. F. Barber 

Electric current switch, alternatinjS, B. Hopkin- 
son 

Electric furnace, A. H. Cowles 

Electric machine, dynamo, M. H. Ilurrell 

Electric meter. J. Harris 

Electrical current indicator and recorder, maxi- 
mum. E. C. RimingLon 

Embroidering machine, E.J. Klingenberg 

Engine. See Gas engine. Gas or gasolene en- 
gine. Rotary engine. Steam engine. 

Engine fuel oil feeder, gasolene, 1\ C. Kennedy.. 

Engine lubricator attachment, steam, W. F. 
Johnston 

Engine reversing mechanism, G. W. Anderson.. 

Extension table, F. P. Musser 

Fabric. See Woven fabric. 

Fabric renovator, steam, Allen & Hall. 

Farm gate. G. W. Thompson 

Feed water heater, L. M. G. Delaunay-Belle- 
ville .- 

Feed water regulator, automatic, C.J, Coleman.. 

Fence, E. E. Bateman 

Fence post, N. A. Taylor 

Fender. See Corn and cotton fender. 

Fertilizer and making same. E. Richter 

File case and index, combined, 1. L. Unter- 
brink 

Firearm, magazine. Copping & Treece 

Firearm safety mechanism, double action, M. 
Bye 

Fire extinguishing compound, J. Tombeur 

Fireproof window, Voigtmann & Pomeroy 

Flooring, sheet metal, F. Voigtmann 

Fluid under pressure, apparatus for actuating, 

•^R. Conrader 



658.090 
658.304 
658,084 

658.216 
658,217 
658.14.3 
658,081 
658,081 
658,119 
657,973 
658,023 
658.115 
658,291 
658,043 



658,234 
657.971 
658,205 

657.931 
658.145 
658.107 
658,213 

668,211 

658.029 
658,229 
658.303 

657.950 
658,189 
658,185 
658,124 
658.162 
658,049 

658,247 
658,261 

658,070 
658.000 
658,219 
657.916 
658.028 
658,309 
657,942 
657,947 
658.142 
657.962 
658,227 
658,326 



658,256 
658,073 
658.159 
658.224 
658,031 

658.158 
658.056 
658,020 

658,137 
658,183 
658,114 
658,062 

657.933 
658,067 
658.240 
657,945 
658,017 
657,981 
653,138 
657.915 
658,250 
658,225 
668.175 



658,252 
658,198 
658,323 

658.011 
658.120 

658.168 
658.058 
608.2.53 
658.060 
658,164 



657.933 
658.071 

657,966 
657,952 
658.113 
658,006 

658,041 
657,954 
658,278 
658,122 

657,991 

657.990 
657.993 
668,187 
658.072 

658,061 
658,037 
657,979 

(658,055 



657,908 

658,272 
658,192 

657,910 

658,064 
668,315 
658,012 
657,983 

658,022 
657,944 



657.941 
657,909 
668,275 

658,328 
657,967 

668,246 
658.239 
658,001 
658,298 

658,021 

658,030 
657,918 

658.314 
657.970 
657.996 
657,995 

667,917 



Flusber, automatic, L P. Clarke 658,139 

Fuel, feeding pulverized, F. H. Lewis 658,069 

Gage. See Saw gage 

Game, G. W. Krebs 658,319 

Game, R. E. Wickes 668,197 

Gas burner, O. W iederhold... 658,099 

Gas engine, rear compression, G. E. Hoyt 657.934 

Gas generator, acetylene, A. Husaon ij58,AM 

Gas generator, acetylene, H. L. Pyle 657,957 

Gas generator, acetylene, J. W. Weeks 658,033 

Gas lighter, automatic. K. Von Victinghoff-Scheel 657,994 

Gas.lighter. electric, De Thiersant & Norballe 658.299 

Gas or gasolene engine, J. J. Simmonds 668,127 

Gate. See Farm gate. Railway crossing gate. 
Wagon tail gate. 

Gate, J. F. Barnes 658.238 

Gatehouses, endless screen for, G.E.Whitney.. 668.196 

Gearing, screw, O. A. Packer 658,116 

Generator. See Gas generator. Steam genera- 
tor. 
Glass, machine for molding articles from molten, 

J. B. Fondu 658,173 

Glass pipe molding machine, S. Jones 658,083 

Go-cart, folding, J. Rosenthal 658.123 

Grain drier and cleaner. C. H. Larsen 658,151 

Grain separator, A. Heine 668.109 

Graphophoue cylinder, A. N. Petit 657,966 

Greenhouse, K. M. Jennings 658.180 

Greenhouse construction. J. A. Kramer 657,987 

Guns apparatus for supplying charges to heavy 

turret or barbette, Dawson & Home 658,244 

Guns, extractor for priming cartridges in breech- 
loading, A. Sil fversparre. . 657,965 

Handle. See Saw handle. 

Harrow attachment, J. D. Whitten 658,306 

Harvester, corn, J. B. Conway 658,140 

Hat finishing device, E. G.»Taylor 658,296 

Heater. See Feed water heater. Solar heater. 
Hinge and storm window fastener, combined 

blind, R. W. Harlow 658,259 

Hinge, couch head, J.T. Seng 658,125 

Hinge, spring, W. Gerwein 657.982 

Hog trap, H. N. Smith 658,128 

Hoisting apparatus. Cook & Morris 658,330 

Hook. Se e Ch eck hook. 

Hook and eye, C. Leib 658,184 

Horse arrestir^ device, J. Arel 658.135 

Horse detacher, G. W. Creps 658,141 

Horseshoe sharpening device, J. D. Leclere 658.153 

Horseshoe, soft tread. J. Riley 658.231 

Hose coupling, E. T. Shaw 668,045 

Hose nozzle, combination, W. Mathen 668,155 

Hot air register, H. Symonds 658,165 

House. See Greenhouse. 

Index, card, F. Macey 658.153 

Indicating tablet, B.H.Stone 658,163 

Indicator. See Electricalindicator. Train indi- 
cator. 

Inking pad, T. Roberts 657,961 

Insect escape and ventilator for window sashes, 

M. Friedly 658.254 

Insect screen, G. Battler. 658,044 

Ironing machine, C. Riesenweber 658,074 

Jack. See Rod jack. 

Joint. See Universal Joint. 

Knit goods, removing fiber from and finishing, J. 

May 658,320 

Knitting machine stop motion, circular, W. J. 

Ferris 658,251 

Ladder, extension. G. W. Gardner 657,G32 

Lamp, W. A. B. Dalzell 658,171 

Lamp, vapor, W. 11. Irby 657,936 

Latch for swinging bins or compartments, C. A. 

Babb ; 658,310 

Loading operations, means tor checking up, 

Dooley & Carroll 658,3 6 

Locomotive sa ding apparatus, H. H. Hufif 658,331 

Logging truck, J. Lindsey 658.215 

Loom, I. W.Chandler (;57.9U 

Loom. J. Corzilius 658,241 

Loom filhng chauging mechanism, E. S. Stimp- 

son 658,324 

Loom picker Stop mechanism, D. Young 658,101 

Looms, electrical warp stop motion for, Coldwell 

&Gildard 658,337 

Loomafor weaving double pile fabrics, indicat- 
ing device for, J. Corzilius 658,242 

Lubricator, G. B. Essex 657,924 

Lubricator. J. Power 658,019 

Magnesium sulfate from brine, obtaining, G. N. 

Vis 658,327 

Mail bag catcher, railway, J. Kaiser 658,066 

Mail matter marking machine, F. G. Jahn 657,939 

Measure, tailor's, G. Frega 658,038 

Measuring instrument, electric, J. Harris 657,984 

Meat powder, making, H. J. Dunn 658,248 

Mecbanicalraotor, W. W.Teague. 658,223 

Metallic sulflds. enriching, H. Petersen 657,955 

Metals, from ores by electricty, apparatus for 

separating, G. D. Burton 657,911 

Meter. See Electric meter. 

Milk, automatic apparatus for weighing and de- 
livering, A. B. Wright 658,053 

Mill. SeeSawmill. Windmill. 

Mine trapdoor, A. Hurford 657,985 

Mining machine, H- J- Haley 668,008 

Mirrors, absorbing the surplus mercury in the 

manufacture of mercury, D.J. Murnane 658.321 

Miter box, A. Vick 658,078 

Mold, W. F. Giles. 658.007 

Motor. See Mechanical motor. Steam motor. 
Tide motor. 

Mower. J. F. Wells 658,305 

Mudguard, T. J.Ward 657,972 

Music leaf turner, E. W. Eaton 658,308 

Music leaf turner. F. SchaiTter 658,283 

Musical instrument, self playing, J. W. Whit- 
lock. 658,134 

Nail or tack heading apparatus, A. H. Brigham.. 668.203 

Necktie support, D. E. Lantz 658,268 

Neckwear retainer, W. O. Horn 658,177 

Nest, hen's. F.C.Meagher 658,112 

Nitrogen co mpounds, manufactu ring, C. B. 

Jacobs 657,937, 657,938 

Nut lock. R. Laurin 658.089 

Onion pulling machine, R. H. Smith 658,048 

Optometer, A. J. Cross 657,919 

Ordnance sight. L. K. Scott 658,287 

Oven, baking. G. R. Moon 658.188 

Packagefor medicines, etc., L. K. Moore.... 668,273 

Pad. See Inking pad. 

Pail cover, sap, A. A. Low 658,039 

Pail, sap, A. A. Low 658.040 

Paper board corrugating and creasing device, H. 

B. Smith 658,024 

Paper board cutting and scoring machine, H. B. 

Smith 658,025 

Paper making machines, apparatus for cleaning 

the wire webs in. J. M. Shepherd 658,289 

Paper making machines, wire web guide for.T, 

Harvey, Jr 658.260 

Parquetry, C. E. Rider 657,960 

Peat, machine for treating, A. Rom 658.281 

Peat to be used as fuel, machine for treating, J. 

Ahrens 657,907 

Pen, fountain, J. A. Perry 658,279 

Photographer's exposure scale, R. J . Hagey 658,258 

Photographs, coloring, P. M. C. Grenier-Villerd.. 658,257 
Pictures, apparatus for displaying living, R. J'ul- 

gora 668,255 

Pile driving machine pile holder, J. G. Falcon 657,980 

Pipe. See Blowpipe. 

Pipe cap and plug, combined, J. A. BernardI 658,313 

Pipes, locating concealed water, IddingsA Wash- 
burn 658,013 

Pistol, magazine. O. A. Hoffmann 658.010 

Plane, miter, C. B. McCallum 658,093 

Planing machine, radial, Newton & Hannum 658,277 

Plow, double shovel cultivator, J. W. Gooding... 658.146 

Plow, wheel, I). A. Houser 658,263 

Pneumatic despatch system, Bavier & Hawkes 

668,102, 658,103 
Post. See Fence post. 

Post or. pole base, C. li. Barrett 658,312 

Press. See Baling press. Cotton press. Draw 
pres s. 

Pressure transmitter, L. L. Prescott 658,220 

Printing machine, J. L. Firm 658,209 

Printing machines, sheet feedingattachment for 

stencil. A. B. Dick 657,920 

Propelling and steering device for ships, pneu- 
matic, C. Janczarski 658,265 

Pruning implement, C. Tiffany 658,194 

Pump, C. C. Worthington 657,976 

Pump, double-acting, Stukes &8mlth f)58,325 

Puzzle, F. Favour 658.08;^ 

Puzzle, C.A.Smith 658,097 

Rack. See Display rack. 

Rails, manufacture of, J. S. Seaman 657,964 

Railway crossing gate, C. R. Woodward 658.036 

Railway switch, A. A.Strom 658.294 

Railway system, electric. W. Robinson 658,075 

Railway ti e, metallic, S. F. Swanson 658,131 

Reaping machine stalk raising device, B. Ull- 

mann 658,133 

Reed, universal warping, H. C. Dreyer 658,104 

Refrigerator. L. J. Feldklrcher 657,929, 657,930 

Register. See Hot air register. Vote register. 

Rein holder, Tolliver & Stingel 657,969 

Ribbon holder, Taylor & Good 658.051 

! Rock drill head, W. A. Dudley 658,060 

Rod jack, J. S. McCariston 658,276 

Roller. See Shade roller. 

Rotary engine. Moss & Imboden 658.190 

I Rubber dam clamjK J. W. Ivory ; 658,179 

I Sample bag, J. S. Herriott 668,147 



Saw frame, A. Demers 658,172 

Saw gage, crosscut, J. Morin 658,274 

Saw, grooving, J. M. Garrison 658,212 

Saw handle, detachable, G. R. L. Stimers 658,130 

Sawmill, band, E. E. Thomas 658,166 

Sawmill carriage ofi'sct mechanism, L. J. Han- 
hart 658,108 

Saw set, D. C. Wiest 657,974 

Screen. See Insect screen. 

Screw coupling, C. A. Higbee 658,085 to 658,087 

Screw on stopper, drinking fiask, J. W. Dixon 657,921 

Seat. See Bath tub seat. 

Secondary battery, Cheval & Lindeman 658,335 

Sepairator. See Grain separator. 

Separator, M. F. Williams 657.998 

Sewing machine clamp mechanism, button, F. T. 

Lellich.. i. 658,01t! 

Sewing machine, overseaming. H. H. Fefel 657,926 

Shade fixture, window, J. W. Forbes 658,317 

Shde roller for windows, porches, etc., B. F. 

Meagher 658,091 

Shaft coupling disconnecting gear. C. Van Gyn.. 658.302 

Shearing machine, animal, CM. Palmer 658,094 

Sheet metal, apparatus for perforating designs 

in.N.B. Evans 658.083 

Sheet metal bending machine, F. Thomas 658,077 

Shell, H. Bickel 658,231 

Shirt, apparel, S. A. Israel.. 658,214 

Shoulder brace, L. S. Long ;.... 658,111 

Shutter protector, M. B. Woodworth 657,999 

Sifter ash, B. Kluge .....' 657.986 

Signal, J. M. Sailer ; 658,282 

Skate, E. Hunold 656,148 

Slats to canvases, device for attaching, J. Mac- 

Phail 657,948 

Slip socket,. H.R. Hardenburg 658,063 

Snow compressor, W. Westlake.. 658,167 

Solar heater, H. Tudor 658,195 

Soldering machine, can. E. P.lloiden 658,176 

Sower, broadcast seed, B. F.Howard 658,318 

Spinning and twisting frame, A.Mason 658,154 

Spool stand, 1. C. Lincoln 658,186 

Square, adjustable framing, S. J. Hester. .;658,262 

Stacker, straw, P. Roger 658,002 

Stacker, straw, H. Eies 658,095 

Stand. See Spool stand. 

Starch treating apparatus, C. B. Duryea 658,105 

Steam boiler, J.J.Cain. 657,912, 657,913 

Steam boiler, E. N. Janson 658.110 

Steam boiler, I. Sedewick 658,096 

Steam boiler, Thompson & Muhring 658,300 

Steam cylinders, expansion compensating device 

for, E. Konig 658,015 

Steam engine. F. H. & F. O. Ball 658,199 to 658,201 

Steam generator, Des Vignes & Cloud 658,246 

Steam generator, R. Fiedler 668.005 

Steam generator separator, J. L Thornycroft 657.968 

Steam motor, M. Jonsson 658,014 

Stocking or hose supporter, L. A.Crockett 668,170 

Stopper. See Screw on stopper. 

Stovepipe, C. A. Smith 657,992 

Stripping machine attachment, W. F. McAllister 658,218 

Stuffing box. C. C. Conroy 668,207 

Switch. See Electric current switch. Railway 

switch. 
Table. See Extension table. 
Tables, rotatable center for dining, G. H. 

Schroeter 657.963 

Tag making machine, G. W. Swift, Jr 658,076 

Tank. See Water tank. 

Tanning and dyeing process, combined, F. W. 

Wartenberger 658.032 

Teaching device, music, L. McLaren 667,95:i 

Telephone relay, W. G. Urmson 658.301 

Therapeutic device, A. W. Steiger 658.0?7 

Thread cutter, O. H. Boltz...M^.i 658,232 

Throttle, H. Schutze. V.'i 658,160 

Tide motor, F. R. Kimball : 657,943 

Tie. See Bale tie. Railway tie. 

Tin, making phosphor, G. Berthold 658,230 

Tin plate machinery, hoisting device for, J. F. 

Fawcett s . . . 657,925 

Tobacco curing process, C. F. Smith 658,047 

Tobacco cutting machine, N. Du Brul 658,059 

Tobacco pipes, smoke cooler and hicotin extrac- 
tor for, Hughes* Rae 658,178 

Tooth, artificial. C. S. Talbert 658,193 

Toy, S. W. Kaplan 658,182 

Toy, mobile. M. J. Steffens 658,036 

Toy piano, A. Schoenhut 658,284 

Trace carrier, P. A. Prudhomme 658,121 

Train indicator. Six & Daily ..658,290 

Trains, device for preventing derailing of, L. A. 

GrindayGuiol 658,174 

Trap. See Hog trap. 

Trolley. W.A.Daggett 668,343 

Tube cutter. H. A. Benefiel 668.136 

Tubular cashigs. machine for filling, C. Imboden. 657.936 

Tune sheet feeder. J. Wellner 658,a34 

Tune sheet holder, J. Wellner... 658,035 

Turning regular forms, tool for, B. A. Havens.... 658.009 

Tying machine, parcel, J. C. ColUns 658,206 

Typewriting machine. E. E. Barney.... 657,978 

Typewriting machine. J. Felbel 657,937, 657.928 

Typewritnip machine. H. W. Merritt 658.156, 658,157 

Umbrella stick and billiard cue grip, H. Mendel.. 658,042 

Universal joint, F. E. Bocorselski 658,057 

Universal joint, J. Jetter 658,065 

Valve, gas engine, A. A. Lazier 657,988 

Valve gear spring tension device, L. G. Wulbern. 658.054 

Vehicle frame, A. Bath. , 

Vehicle, motor. C. J. Coleman 

Vehicle, motor, H. J. Lawson 658,068 

Vehicle, motor, C. T. hhoup 658,046 

Vehicle running gear. G. M. Wood 628,308 

Vehicle, spring, A. Schubert 658,285 

Vehicle wheel, motor, C. G. Ensign 658,249 

Vehicles, automatic maximum speed governor 

for electrically propelled, H. P. Parshall 658,117 

Velocipede wheel rim and attachment, B. W. 

McCaslin. 658,093 

Veneers, manufacturing articles from, C. Witt- 

kowsky 657,975 

Ventilator. See Window ventilator. 

Ventilator, T. C. Avery 658.169 

Vessel for carrying passengers, A. W. Bibby 658,203 

Vote register and recorder, H. A. Clifford. 658,3.% 

Voting machine, C. Christensen 658,204 

Wagon reach clamp. W. H. Weber. 657.997 

Wagon tail gate, J. M. Lillpon 667,946 

Wagon unloader. W. Barclay.., 668,311 

Washing machine journal box, D. K. TuUisi 658.052 

Water closet, P. J. Madden 657,989 

Water closet bowl, C. Schifflin 658,222 

W ater tank, M. Shapiro. 658,161 

Water tube boiler. Casey & Hedges 658,003 

Water wheel, J. w. Taylor 658,297 

Waterer. stock, G. S. Randle 658.280 

Well boring apparatus, A. & A. Fauck, Jr 658.144 

Wells, etc., treating deep, W. Mooney 657,951 

Wheel. See Vehicle wheel. Water wheel. 

Wheel, P. C. Campbell 658,23:^ 

Wheel, B. J. Diplock 658,004 

Winding cops, S. W. Wardwell, Jr. (reissue) 11,856 

Winding cops or balls, apparatus for, S. W. 

W ard well, Jr. (reissue) 11;855 

Windmill. J. IL Rickman 6%,959 

Windmill, B ,8teude ^,129 

Windmill, O.J. Ziegler 657,977 

Window ventilator. C. O. Meurk 657.949 

Wire cable, manufacture of fiat, B. I. Parson 658,118 

Wire splicing -wachine, H. Jacobs 658,150 

Wire stretcher, H.Jacobs 668,149 

Wire stretcher, R . Thomson, Jr 658,1.32 

Wood filling compound, E. A. Meyer 658,271 

Woodworking machine brush attachment, H. 

Maries 658.270 

Wool drying apparatus. T. Ender et al 658.106 

Work support, Robinson & Graves 658.191 

Woven fabric, R. Johnston .657.940, 658.181 

Woven fabric, W. M. Stevenson .658.2ffi, 658,293 

X-ray apparatus, coin controlled, F. Neugebauer. 668,018 
Yoke, neck, J. H. Toungen .... 658,079 



DESIGNS. 

Angle coupling, H. G. Thompson a3.224 

Antirattler, K. E. Judson ,33,223 

Baby comforter, C. W. Meinecte 3:J.2l2 

Badge, J. M, Molloy 3-1.205 

Belt , L. "Sanders 33.208 

Belt body, J. Hilder ,33.2(i9 . 

Belt ornam ent, bodice. J. Hilder 33.2H) 

Billiard cue head. Miller & Richert 3.^.207 

Bottle. M. Rheinauer ;i3.214 

Cane, G. Stocker 33.iJ0ti 

Canopy cover frame. W. Duguid a3,335 

Cap. baby's, K. Hinckley 3.3,211 

Collar, horse, H. Clark 33 338 

Electric cell body, Yost & Smith.* ...........33,230, 33.231 

Game board, B. I. Pyle 33 204 

Gas burner tip, C. W. Nokes ^,230, 33^221 

Heater section, vertical, G. B. Downe 33,2,33 

Hinge member. J. N. Spencer 33 222 

Hoe, garden, W. H. McDonald , 3;V329 

Pan, compartment, S. L. Dixon 33,218 

Pattern, garment. F. Santomene 33 213 

Pedal clip, part for a. Lapaugh & Leiff... 33226 

Pipe coupling, H. G. Thompson 3.S225 

Sewing machine feed bar shoe, J. S. Gorton„...... 3:^*219 

Stove, camp, F. H. Buzzacott ...*.. 33 232 

Stove, heating. H. P. Cope 33 234 

Sy M'nge bag, fountain, G. S. Van Pelt 33i216 

; (Continued on page SO6) 
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OODorNETAL 
Workers 



Without StcAQi Pliw&r shoatd 
Us* our Foot niiii Ei'inij Powsr 
Uachiuery, Send fnr C^ttnlojfue*! 

A— Wood 'Working Machinorjj 

E— Mth<j:^. etc, 
SENECA FALLS MTO. CO. 
695 Water St., S«fiecA f&W: 




\V;i!:on resicli wearing plate, E. Quirk 33,227 

Water bafr, G. S. Van Pelt 33,215 

Woddeii (iisli M. Chevrier 3I>,<J]7 



rCNGlNEiFrift-i^ '^^CHiNE 5H0P ouTriTS, 
LAI HES.itBASllftH lMHl.C0.'J?5^S£iT,^J: 



root ana rOWer i-v», st!Jiiii'rs.ii!i<i Dnii i'ress<-n. 

aHKPARI) liATHE I O., l*i W. M r![., l'Liii:i ti, (l. 



The Fraction of a Hair's Breailth 

implies the most minute accu- 
racy aiirl it applies particularly 
to that woiKlirrtulIy precis,- tnol 
shown in cut— tin- Eiiriil-iiicli 
-^r-: Precision Ijarlu*. Bed, 40 
JL ^^ *h ii^ inches ioim, of line m'ade cast 

nL'^.atilfte: ■ iron, milled and srrape liiiish. 

^^^ ^-incli swin;;, 22 inc}i l)etwe('n 

centei'rt. I'lain turiiin" anrt eniiless otiier opei'ati'ms 
may be pcrfonned wirb tliis too]. }<;very part bniJt tu 
last and L'uaranti^ed. Manufactured by 

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 





STEEL BOLLS 

for fl attHning wire for all purposes 
J3^ Send f*r ci*'cu(fir>'. 

BLAKE & JOHNSON, 
P, 0. Box 7, WOTERBURY. CONN. 

NEW BINOCULAR. 

{Tlie Ttit'iler.) 
Small as an opeiaglass .More 
!»owerful than t}ie largest lield 
u'lass. Sfiul for Ciycultirs. 

QUEEN & CO. 

Oi'ticitl a.nd Scieiititic instni- 
meiit ^^'o)•ks, 

1010 Chestnut Street, 

NEW i;oHK: 59 ntUi Ave. pHii.ADKi.rmA. Pa. 



The Eureka Clip 

The most useful article ever invented 
tor tl;e purpose. Indispensable to Law- 
yers. Editors, Student h. Bankers. Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate tlie paper. Cjiii be 
used repeatedly. In boxes c>f lill fur 25c. 
'I'o be Itad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free Man- 
ufactured by C'nnsolidatoil Sal'ety 
Pin < o.t Box 121, lilooiiificlil, \. J, 






ECONOMY IN GAS ENGINE IGNITERS . . . 

is reached in the *'ATJTO-Sl'ARKER." 

It won't burn electrodes. Saves 

cost in one year. Hundreds in use. 

Extremely durable anil every tna- 
nchiue Kuarantee<l. VVill last for 
ftyv^arrs. Automatic jjttvi^nnu' rt^ju- j 

lijtrs iji'iiniii.h ii'i'csporlh'i' ipf Mt/t* 
. iH-MK'c[| HhT Hr^^vliiM'l. Iljilterr en- 

tinly i,!]stn>nsi:'il wj\\\. i'lUtbt.' fii^t- 

f^llt!il tm hlKlE' Fl;^ .>iLi>Ti'll 111 llllt, Sk7,t! 

lU^xIOx^ iiiL'hea. WtiyliL ^^:i Iht*. Miuiv lor either 
toucb ur iumi) a park. Jlgf .■<* mi t'lr t 'irfitlitf' ■<, A. 
MtlTSiytJEiJ UKVKK \tFii: iU., IViiilTi-iiii 



The Olds Gasoline Engine 

is a simple, well maU^ iitut vcrv 
econoraical p»wer. ji tms uf* 
complications. 1 to 
50 h. p. stationary. 
Small sizes self con- 
tained. 4!^, 8, and 15 
h. p Mounted en- 
pines, 2to ;jO b.p. ma- 
rine. Send for com- 
plete catalogue. 

Olds Motor Works, 
Hex 418, Detroit. Mich 




t'iit:torje^, liUTisth^^ ^ Jietl'olt 




NEW YANKEE'^ 
DRILL GRINDER. 

A MECHANICAL TRIUMPH. 

50% of time saved. All gauging and neai'- 
ly all adjustments done away with. 
Any Clearance Obtained Instantly. 

CataU^of 7 styles, belt sr clet-lrii-:il. 
WlLMAliTH A MOR.>IAX CO., 

Grand Kapi«U, MUh., I . s. A. 



DRILLING 
achines 



WELLS 

Over 70 sizes and styles, tor cirilling cither deepnr 
shallow wells in any Kinu of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers- 
Strong, simple and durable. Any mechanic can 
•perate them easily. Setid for catalog. 

WILLIAMS msOS., Itlincn, N. Y. 

WARREN'S Natural Asphalt Stone 
Surfaced Ready Roofing. 

The surface is completed 

jit tlie factory and does 
noT require piiintin.;. Dur- 
able and ecniioniical. C»in- 
parativt'ly tii-e-proot. Has 
;; inch lap edjre. Genuine 
Trinidad aspijaJt. De- 
signed for application 

without the heir of skilled rooters. 

Warren Chemical & Mfg. Co.. 85 Fulton St., NewYork. 

The Coburn Patent Trolley Track 

HODSE DOOR 
HRHGERS^^ 

The first made with adjustable track. ^^1 ~1 
The track can be put up in 3U minutes. '', poop 

1^* Sena for Book. ^4 

The Coburn Trolley Track Mfg. Co.. Holyoke. Mass 



TRADK MARKS. 

Aiiinmnitioii. Nobles MxplnMives Cumpany 35,03fj 

.Vpliarel. certain naiTied articles ot, Hutchens, 

1 lowe & Withiimton 35.05:i 

Apparel, certain named wearins. A. I'. AIc(iraw... 35.054 
.Apparel, certain named wenriiiir. M. 1). Jlirsky & 

('(unpany ,_ 35,055 

Airowrout. \V. T. .lames 35.111 

IJakpry products antl cum feet toner y. coi'tain 

iiaiut>il. National Biscuit tonipany 35,108 

Ball and s(K-ket fasteners. ( ■(insuluiatml Fastener 

roMiprniy :>5.V-'I 

Bt'er. bottleil, ('. li. Centlivie Brewing Coiii|jaiiy . 35.025 
IJeer. iji;ri>r. ( auilal iirewjiiL' ('<niip:iny of ( >lyiiipi;i 35,00" 
BfvtMJiucs. fcrtaui nanicil liquid. I)n<|iH'sne Dis- 

1 ributing Crmi pnnv ;S5,0GC 

Books a 'id |»aniphU*ts. A. S. Patterson 3o,0!K) 

Boots ami sin.cs. .lordaii. .Marsh A: IJompany 35,001 

Bonts and shoes, ccriain named. BartuiT f'.rotliers ;>5,()5S 
Bnnts i.iid sImji's. cla-.lu- jniriiiH for, (Jlondalo Klas- 

tic Fabrics (.'OMipaiiy .';;>, 04:5 

Bunts, s lines and shui'f.'rs. Hham nd &, Crooks :S,j.044 

Ureal h wash. ,1. 1.. ])e Zeabault ;irj,U.Sl 

Bntier. riiited Danish Butter Preserving Com- 
pany ;i5.ioij 

Canned Konds. certain named. Pacific Coast Con- 
densed Milk Cnnipany 35,0'.':; 

Cards, playing. New Vork Consolidated Card Com- 

pun y 35,04tj 

Cement. I'ortland. Virginia I'nrtland Cement 

Company :i5.11~ 

Choccdate. Barclay >fc Fry lii.llO 

Curars. I. 1 1, l.ncke & Company ;i5.()2ii 

Clears, l^'irni ui K. Spruimli , 35,0(i2. .'S.^.OtlS 

Cotl'ee. SiiJitli brothers Ctunpaiiv. , ;)5.0hS 

Cum presses. W. De Puy „.*,. .35.0.V.I 

Confection. \V. F. Strockei' ., ,^., . 35.10? 

DisinfiH-tants. V. Cervello ;^.08o 

Driijts, cei'tain named, () KiKiwtler.t Cumpaii y. . . . :>i.(^iO 

h'loiir, wheal. Keiinewe;: i onipans- ;>.■>, 113 

Klour. whi'ai, I'lllsbiiry-Washhuru Fluur .Mill 

Cnnipany 35.074 

l-'ooils fin' sheep, horses, antl jutultry. Bovine. 

Limited 35.075 

l-'ooils. i.reiiared. .Jusei'li Canii)b(di Preserve Cum- 

l.iMiy , S-'j.lOO 

iJrapiuiplhines, 'I', -\lycfs , ,. 3.5,0;iS 

(ill Ml. <-liewin«. d. llill. ,lr .;i'),l)('.ll. ;i5.(h;.l 

(Mini, kauri. K. lldTs Son \, Company ;*r),llt; 

HfMda<'lu' cure. F. IV I'ykc ;i5.]02 

Helices or <.'oils for electrical purposes. V^■^rley 

Diiple.v Mairiiet Company 35,120 

.jewel stone. ,Iuer;:t'ns Brnl hers 35,035 

l^ainps and lanterns, certain named. Dressel Kail- 
way r-amp Works , 35,123 

].<ainulry powder, I. \V. Biiiuar 35.034 

Leather, buokbiiiilers' and pi.cket bonk. Otto H. 

Oppenheimer Company iio.Oi.l 

Leather, certain nanied. A. 'I'rnstel li Sons 3.^.041 

].<i(|iiors. ceriain njinied iilcolmlic. .1. B. Kcuan 35.024 

Lu)uors, spirit nous. Vocbini Bi'otber^. 35,105 

>Laciiinery. electric apparanis. .-md siiuplv parts 
tlierefor. certain nameo. (General Pilectric 

Company . 35.0'SO 

.Medical comiiouiids. rort.iin njinieil, \V. .). Gard- 

nei- 35,099 

.Medical compounds for treat nient id toothaclie, 

L. Scheer '_ .",;-j.028 

Medicated gum. Sterling Keniedv Company 35.027 

.Medicated snap. K. M. Barlhel 35.032 

Medicinnl prepaiations, certain named. Nutshell 

Kerned y Company 35.0St8 

Medicinal toilet |irep;ir.itii>tis. certa in named, II. 

Sehiiuriiiaii M5.080 

Medicines, ceriain named. 11. K. Small ;55.09f) 

Medicines, certain named prnpiiet .iry, C. S. 

Archer 35.007 

Metal tubes of all rtoftcript itais. IJoyd \, Idoyd . . . . ;i5,08S 
Mineral waters. Inniuesne Distributing Comnanv 

35,0(14. 3.'),n*;5 

Oil. toilet. .Mai/.e Products Company 35.070 

OintmeiH. \V. B. Crosby o5,J»3 

Ointments. C. \V. Patrick lin.lOl 

Optical instruments, certain named. I<'inn of C. 

Zeiss : 35,049. 35.#r)0 

Orirans and pianos and parts thereof. Aeolian 

Company ;i;j,(K5'J. 35.040 

Paper atid pajier simis, J. Iselstroem 35.045 

Pens, foumain. L, K, Watei'man Company 35,048 

Pies. 11. Coppeithitf 35.070 

Polishini.' n impounds. \V. II. Smith 35.0!:^4 

Polishiim or burnishing metals, llQUids for, W. 11. l 

Hoople 35.0'St; 

Preparations Ku'the compIe.\ion. (;. T. Braiulon.. ;>5.078 
Preserved u'loils. ceriain named. \V. li. Chadwick 

&.ConiV)any .35,071 

Remedies, certain named..!. . I. lieek 35.082 

Kemedies tor certain named diseases, internal. .1. 

T. Smith _ 3.5.100 

Remedies for skin diseases. X. N. (Jober 35.0ol 

Kemedy. dyspepsia, l-'airchild Brothers & I'^oster.. 35,0)^0 
Rubber beUini:. t,'!iskets. hose, and packing. Peer- 
less Rubber Manutiicturint: Company 35.005 

Sand and emery paper and clotli. Liiion !?an* 

Paper Company 3D,0!t4 

S'lWs. band. Simniids.,'\IaiiiifacturinH Company ;i.5.122 

Shirts, {gentlemen's. Karl i<. Wilson 3;\05:; 

Shoes. Annex Shoe Cimipan y .,...,. 3o.n0:i 

Shoes, G. 1*. Krancoz 3:».0.i7 

Shoes. Green- Wheeler Shoe Company 35.002 

Soap, cleanint: and polishintr. \\'hittier Coburn 

Comiiany 35.085 

Soap, shavinjr and t(nlet. .1. T. Robertson Com- 
pany. ., .35,114 

Soap, snap powders, and soap conipounds, Thav er- 

Milne Conipiiiiy 35.033 

Soda and baking powder, bakiny. Church & 

Dwiglit (^'ompany 3.5,112 

Specific for certain named diseases, l''oster->Iil- 

burn Company., ....,., ,... 35.101 

Starch. Eclipse Starch Company ,. . . 3.").(I73 

Suspenders, ICastman ifc Specht 35,(151 

Syrinties. V. A. Wilhoft .35.118 

Syrup. ( Jlucose Sutiar Refining Company 35,0iV.) 

Thermic apparatus, certain named, William S. 

Haines Company 3,5.110 

IMtermo electric generators. J. \V. Harrison 35,037 

Threads, yarns, and slioe laces, linen cotton, anil 

silk, H. Fawcett 35.05t; 

Toilet powder. Warinj: & Company ;>;5.07ii 

Toilet preparations, certain mimed. .\l. G. IlilL... 35,077 
Veliicles and parts thereof, automatically pro- 
pelled wheeled, Keystone Motor Company 35.124 

Vehicles, motor. K. A. La Roche lioM^I 

Washing powder, (i. H Chipp 35.115 

Watches and portabable clocks, W. C. Ball :S5.047 

Whisky, L. McCormick 35.000 to 35.023 



FSTERBRaoKS 



STEEL PENS I 



^»^-_ Every F.bterl)rook Pen Is 

^■■V /fo Veiricties. For Safe by aU Siaiiomrs. Warranted . 

Works. Camden. N 1. TH E ESTERBROOK STEEL PEN CO. as lohn St. NewVorl.. 




Elgin 
Watche 

are carried in the pockets of over 
eight million people — are tcnovvn 
everywhere as 

The World's Standard 

because of their mechanical per- 
fection, accuracy and durability. 

Genuine Ruby Jeweled Elgins 

are sold by Jewelers everywhere 
in various sizes and styles. 

An Elgin Watch always has the 
wttrd "Elgiii" engraved on the 
works— fully guaranteed. 
Booklet Free. 

ELGIN NATIONAL, WATCH CO. 

ELGIN, . ILL. 



Asbesto- 

Metallic 

Packings 

SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
^Vill stand tite hifrliest pressure tor either steam or 
hydraulic work. I^" Write S or samples and price list. 

. I. W. TKAliNkK MI'G. lU.. (Est. 1S74), 88 I'earl St.. Boston, l.S.A. 







emington 

Standard Typcwriien 



WYCKOFF, SEAMANS & BENEDICT, 

327 BROADWAY, NEWYORK. 



READY OCTOBER 15. 



THE mm OF INYEKTIOII 



«^ 



«^ 



m THE mUETEEHTH GENTUBY 



By EDWARD W. BYRN, A. M. 




LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL, POSTPAID TO ANY COUNTRY 
IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 

Reaflers of the 8cii:xTiFio Amkrioax are aware to what extent it has devoted itself formorethan half a 
century, to chronicling the great inventions and discoveries of the present century, and to worthily commemorate 
^he completion of tlie nineteenth century its publishers are about to bjins oi;t a scliolarly and interesting volume 
wliich will present in concrete t'orin ihe great scientific and ensineering achievements 
• f the century. The chapters «ive a most comprehensive and coherent account of 
tite progress which distinguishes titis as the '" golden age of invention.'' resulting in 
indnstfial and commercial development whicli is without precedent. A chronolncical 
calendar of tlie leading inventions is one of tlie important features of the book, enab- 
ling the reader to refer at a glance to the inventions and discoveries of any particular 
year. 'Ihe hook is printed with large type, on flnepaper,and is elaborately illustnated 
by ;iO(t engravings and is attractively bound 

I'Weiy reader of the SciKXTiFir A^IHUTI'ax sliould possess a copy of this unique 
aiul timely publication. 

The followint: is a brief Table of Contents. Chapter I— The Perspective View. 
II— Chronology of heading Inventions of the Nineteenth Century. IIJ— 'J"he Electric 
Teleyraph. IV— The .Vt Ian tic Cable. V — The Dynamo and Its Application t.. VI The 
Klectric Motor. VII— The Electric Light. VIII— The Telephone. 1 .\ — Electricity, 
Miscellaneous X — Tlie Steam Engine, XI — The Steam Railway. XII— Steam Navi- 
gation. XIII I'tinting. XIV— The Typewriter. X V— 1'lie Sewing .Macltine. XVT— 
The Reaper. X Vll- Vulca nized Rubber. X VIll— Chemistry. XIX— Food and Drink. 
XX— .Medicine, Surgery and Sanitati(ui. XXI— The Bicycle and Automobile. XXII— 
The Piionouraph. XXlll— Optics. X X IV— Photography. XX\— The Roentyen or 
X-Rays. XXVI — Cas TJghting. XX Vll— Civil Enyineering. XX VIll Woodworking. 
XXlX-Metal Working. XXX-Fire Arms and Explosives. XXXl- Textiles. XXXll— Ice Machines, 
Liquid .\ir. XXXl V — Minor Inventions. XX XV — Epilogue. 

A full Tabh- (if Contents, with samples of illustrations, is noiv ready and 'WiU be sent free to an]/ address, (uifl 
the book will be ready fnr diMribxttion October ibth. 

MUNN &> CO,, Publishers, Sclentilic American Office, 361 BrOadway, NeW YOrk. 




XXXIII- 




LABELS. 

* Chicago American," for cigars, S. Paley 

■ Crow in Vour Throat." for c<m«h lozeiiires. J. 

Mis h kin 

Ferrimnds." for a medicine. Dinet & Delfosse 

'.Ino. W. Daniel." for citrars. Brown & Brown 

• Navena." for beverages. Navena Company 

' Old Viririnia Corn Relisli in Oil." for a relish, E. 

I. Alv.M-d 

■ I'lymout h Rolled Oats."' for rolled oats, Pillsbury- 

Washburn FUuir .Mill Conniany 

" Purina Health Flour," tor flour and like articles. 
Kohinscni-Danfoith .Milling Company 

' Purina Pankake Klour." for mixed Hour, Robin- 
son-Dan forth .VI ill ins Company 

' Ualston." for fariiniceous food products. Robin- 
son -Danforth Mi 11 iiii: Company 

■ Ualston Hominy lirits," for grits. Robinson-Dan- 

torth Milling Company 

■ Stinllinver Cln)lera Cure." for a medicine, W. ,1. 

Roberts Medicine Company 

' Williout New Vork, If! to 1," for a ^ilTll<>, D. A. 
Cameron.. ,,,. . 



PRINTS. 



rfHEHARRINGTON&KlNG 




^PERFORATED METALS 
OF EVERY DESCRIPTION 
FOR ALL U5E5. 



mm Of ALL Kvms. 

IZZSNORTH UNIOKST.CM I CAGOlLL. 



'Ilderim." for cigarettes. Kniibel Tobacco Com- 
pany 201 

' Paris E.vposition Souvenir Playing Cards," for 
playiim cards, T. .Innes 202 

" liithohte." for artificial stone. C. \V. Stevens. 'iG'A 



A printed copy of the specification and drawins: of 
any patent in the forei.'oin<.' list, or any patent in urint 
issued since 18C«. will be furnished from thi3 office tor 
II cents. In orderini: please state the name and number 
of the patent desired, and remit to Munn i Co.. .JOl 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian paients may now be obtained by the in- 
ventors for any of tbe inventions named m the fore- 
going list, provided they are simple, at a cost .of J45 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway. New 
?ork. Oth«r f orelxn patents mar also be obtained. 



THE B. F. BARNES 
UPRIGHT DRILLS. 

Strong, \Ve;i Built ami U|i-To- 
llate iu Every I'ai'ticnlar. 

The cut siiows our 20" Drill which we 
guarantee to drill unto one inch in 
Ml eel and one anu uuc-toiirtli in- 
ches in cast iron. >VebeIieve it is 
just a little ahead of any other 20" dril 
on themarkei. llie next size, 23 swing 
is about ready for delivery. \Ve shall 
be glad to send you printed matter. ■_§ 
15. r. BAI{\KS CO., Koekford, 111, -^ 




ARMSTRONG'S No. THREADING MACHINE 




Can be attachedto bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe S^ to 1 inch ; the 
other for pipe 1*4 to 2 inches, 
inoUisivB. Uses the regular 
Armstronj: adjustable dies. Oth- 
er attractive features. Send for 
pari ion lars. The ^Vrinatroug 
Mfar. Co., 1^0 Centre Street, 
New Vork. Bridgeport, Conn. 



BALL BEARING AXLES AND RTJB- 

ber Tires.- A paper read before the Carriage Builders' 
National Convenlion, Philadelphia. October. 18&1, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tii'eii in road vehicles. Con- 
tained in sriKXTiPic American Supplement, No. 
!*!»'2. Price 10 cents. To be had at this office and from 
all newsdealers. 



Picturesque and Sportsman's 
Paradise. 

Mount Pocono, a charming spot in the higlieat part ot 
the Pocono Mountains, from which the Delaware Water 
(lap and the Delaware Rivei may be seen, is reached by 
tlie Lackawanna Railroad. Firs and pines cover the 
mountain sides. The climate is said to lie exnemely 
healthful. People sufterint: from asthma or hay fever 
go there. There are several hotels, of which tlie Ponoco 
Mountain House and tlie \Visc:isset are perhaps the 
largest. Dingman's Ferry, in the Delaware Hishlands, 
is about 25 miles from the Gap, and may be reached by 
ataue from Stroudsbnrg, on the line of tlie I)., L. & W . 
The region is picturesque, and much frequented by 
sportsmen. Bloomint: <;rove Park, the hunting pre- 
serve, is neai' hy.— Review of Iteviews. 



>C T? O IVl S >C O F» 

Color Photography 

Nature^s BeHex! ''It seems alynoi-t a miracle!^'' 
" To the already long li^*t of marvelous devices which 
will come into common every-Oay use must be added 
this last and most pleasing gift of science.'" 

Kroinsknp*!!! Ki'niiieifi'aiii!!i an* Kvoni^koira 

Cameras, now ready. IT.^ Send statDji for booklet. 

IVES KROmSKOP CO>ll'ANY, Incorporated, 

13'.i4 Chetstnnt Street, Philadelphia. 



TALIIEU Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
Wairon Engines. Pumping 

Kimines. 

St^^ Send for Catalog. 

- 31iant:s, conn. 




PAlilUER BROS., 




Prices $ 160 and up. Send for Catalogue, 



Stock l!*izes 14to ?2 foot. 
s. -T.'-"----— --. -J' ■■ Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO., 17 N. 17th Street, Racine. Wis 




to 250 
rse Power 



GAS and GASOLINE ENGINES, ho^ 

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES. 

Larerefit Exclnsive Gas Engine Factory in America. 

Thigines held in stock in principal cities fnr quick delivery, 
SEND FOR OUR NEW ILL.lTSTRATEn CATALOGUE 5. 
FOOS CAS ENGINE CO., Station A, Springfield. O. 




September 29, 1900. 



^t'uniiik ^m^ticM. 
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SUBSTITUTED FOR OUR GRAM-0-PHONE 



So MUCH STTPERIOR that we have abandoned our (xrain-ophone, including its name. The Zon-o- 
phone is the only legitimate disc (flat record) talking machine : reinforced by the allied patents 
of American Grraphophone Co., Columbia Phonograph Co., National Gram-o-iihone Corporation, 
Universal Talking Ivlachine Co. 

WARNING. — Parties who have recently attempted to trade in the Gram-o-phone, and reap the 
advantage of our prestige, have been enjoined. All others are warned aa to the purchase and sale 
of machines bearing that name. 

The Zon=o-phone records, by a newly discovered process, are incomparably superior to our 
Gram-o-phone records. Zon-o-phones and records for sale everywhere. Send for Catalogue. 

NATIONAL GRAM-O-PHONE CORPORATION, 874 Broadway, New York. 
BRANCHES : Chicago, IBl State. Boston, 176 Tremoiit. Phila., 13 North 9th. San Francisco, Sherman Clay & Co. 



ELECTRICITY 

f offers the greatest opportunities for ad- 

Tjuiceraent lo-tiiiy. We can leach any one | 
I at home by mail to 

llecoiiie aD Electrical EiiKiueei* 

or to learn Elei-tric Bailwaya, I 
Electric Litrhtinp, Telephony; 
also -Mechanical Kntilneernip, 
Meclianical Drawing. Tlios. A. 
Edison endorses our Institute. I 
Fit y*nirsoLt to start in anew pro- 
tt'>::^'L4hiMii jtbetter salary. 

M'j-jft f"i- our frvf ilhixtraUd 
ih'K'h, ttfiiJlni. "('(ijj / liefme an \ 
\ kif/u-i'ttl I'luutifcrl '' 

I'lio I^U'i'ii^ifJii Kitirinf-or 



■ ■ 



H YOUR SALARY RAISED ^ 



hBY HOME STUDY ^^ 

REESCHOLARSHIPO 



TO A LIMITED NU.MliEK i 

III Electrical. Mechanical.Marine,r||niUrrni||n- 
\n stationary ur LocomotivQ LllUlllLLnl 111] 
Amerlcao School of Corre.spnndence. Boston, Mass. 
■I I i ii m i mim i nm i i 




Astronomical 

A.ND 

Engineering 

Instruments 

MANUFACTURED BY 

W. &. 1>. lUOCiEY, 

Bayonne City, N. J. 
Ki^ Send for datalogue. 




IMPORTED from BELFAST 



A substitute for Stained Glass. 

SenS" for 
t^CAILIC, 3 96 Broadivny. Mcvf York 



UlAplCP 3^ t>t^in}i u»eil eTcrywbere. jnstcad .of 



tfliiwii. fur xha ocist Ih pniuU. 
Mention cUmciiHioiiEi. 




.W.B.tE. 



The Perfect l-12th High Angle 
!£»UIl; Hiinio. Ini. ObjectiTe, $30.00. 
Svff™ fepecial price to Colleges. 

Send for Micro. Bargain List 
No. 12. 

Williams, Brown & Earle, 

Dep't C. Philadelphia, U. S. A. 




'i 




?8u USE GRINDSTONES P 

If so we can suppty y«u, Ali sizes 
;^iiioniiie<l and iitniioiniKMl. always 
kept in stock. Rememoer, we make a 
specialtyofselecLint: stones for all spe- 
cial purposes. iW Ask for cataloguf 

The C'I.EVEI.AM> STOXE CO. 

^ 2d Floor. Wilshire. Cleveland. 0. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateurs Use.— The ntilization of llOvoit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings uii a large scale, and the fur- 
nace can bem;ideby any amateur who is versed in the 
use of tools. I'his article is contained in Scientific 



A.MEHICAN t^UPPLE-MKNT No. 1 18*4. 

For sale by Munn & Co., -^f'.l Broad 
or by any bookseller or newsdealer 



rt..MtKlUA-N SUFPLK-MKNT i>0. 1 l?**^. Price 10 Cent*. 

For sale by Munn & Co., -^f'.l Broadway, New York City. 



Thereare Two classes ] 

of farmers in the country— those who read 
HOARD'S DAIRYMAN and those who don't. 

Those who DO read HOARD'S DAIRYMAN I 
are the prosperous, intelligent, energetic kind. 
They wouldn't appreciate it if they were the j 
other kind. 

They buy e\-erything that any other farmer 
does— because they are Farmers first and 
dairymen afterwards. 

That's why HOARD'S DAIRYMAN pays adver- 
tisers so extremely well. 

HOARD'S DAIRYMAN, 
^ Ft. Atkinson, Wis. 



Hawkins' New 1900 Catechism " 

OF THE STEA3I ENGINE. 
PRICE, $2.00. 

Postpaid to any address. A practical book on 
engine running, valve setting, etc. Strictly up- 
to-date. Money refunded if not satiefactory. 
THEO. AUDEL CO.. 63 Fifth Ave.. New Yorl< City. 



,„ .A BIG INCOME 

in Churches-Halls.andThe- 
, atreswith fflOTIONPlCTURES 
the new tirapho-Ampliphonp, 
I nUSlCAL and Talking Combi- 
nation Einrt PaDoramic Slere- 
0|»ll(Mh Vlt'TFa, $60 to tSOO 
I'tU IlKEIi. lOcHitimt L'lJI' 
ploym^nt hthI sbj manikin 
ninrnlf lh+>iTi. C03iri.l!TK(U'T- 
HTS, iocttldLliif Urrrlllti^mifd 

tif-ki'tti, tnPtnirTliini twflk, busi- 
ness iTLLid^. PtP.. *3&.60 U3d up. Sfosit interestinfT and sen- 
sational subjects, just out. Will he sent C.o.D. subject 
to examination. Write for catalotfue and eopies of letlen 
from e xh ibltors whoa re MAKING BIOnoiVKY »ritb ooroulflta. 
BHITERTAlNSlKNT 81'FFLY CO. Depl. AA,56-&8 StbAve. CHICIUO 

I^" AKentp wanted in foreign countries. 




tistic Shading or Coloring 
will do well to write 

The Air Brush Mfg. Co. 

so Nassau $treet« 
Rftckforil, III., IT. S. A. 





BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires. — A practical article il lus- 
tmting the method of inseiting patches and pluyswitli 
pliers and plugeers, together with rubber band plucping 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement I 1 (»-J, Price 10 cents. For 
sale bv Munn & Co. and all newsdealers. 



DCnANCt MACHINE WORKS 

DCriANCE. OHIO. U.S.A. 



jg^^AinoHJiTTt £Pinai.jrnfl.l 



1'" HUB. SPOKE.,':'' 
VS^HE-EU BENDING. 



Ix* AND HOOP 
^ MACHINERY. . 

LONDON OFFICE, 16 EICON 5TR.E.C.' 

SEND rOR CftTAUOG UE.. 




THE REEVES MANUFACTURING CO., 

158 WHALLEY AVE.. NEW HAVEN, CONN. 

Manufacturers of 

CLOCK, TOY & METER MOVEMENTS. 

Klacliine Screw AVork. 
nietal Specialties ami Inventors' Hloilels. 

ESTIMATES CHEERITI.I.V GiVEX. 

PRINT 

YOUR 

OWN 

CARDS, etc. 

npCQQ ("irciilar or yraall Newspaper Press 
rnCOO %1H. Typesetting easy. Money 
maker or savei'. Send stamp for catalogue, presses, type, 
paper,etc. THE PUESS CO., Meriilen, Conn. 




NOW HEADY. 



Gas Engine 



Construction 



By HENRY V. A. PARSELL. Jr., Mem. A. I. Elec. Eng.. 
and ARTHUR J. WEED, M. E. 

PKOri SEI.Y ILI.I.>TKATEn. 

Price, $2.50, postpaid. 

This book treats of the subject more from the stand- 
point of practice than that of theory. The principles of 
operation of Gas Engines nre clearly an* simply de- 
scribed, and then the actual construction of a half-norse 
power engine is taken up. 

Kii-st come directions for making the patterns ; this is 
followed by all the details of the mechanical operations 
of tinishing up and fitting the castings. It is profusely 
illustrated with beautiful engravings of the actual work 
in progress, showing the modes or chucking, turning, 
boring and flnif>hint; the parts in the l;ithe. and also 
plainly showing the lining up and erection •! the engine. 

IMiiieiii^ioiied norkiiiK «lra%viiiuH give clearly 
the nixen anil fornix of tbe varioiiN details. 

The entire engine, with the exception of the fly- 
wheels, is designed to be made on a Mimp.e eight-inch 
lathe, with slide rests. 

The book closes with a chapter on Araorican practice 
in Gas Kngine design and gives simple rules solhatany- 
one can figure out the dimeniions of similar engines of 
other powers. 

Every illustration in tbis book is new and 
original. haviDS been made expressly for tbis 
work. I,iartfe Sto. 296 pases. 

EF" Setid for CircuUir of C <y)itenU. 

MUNN & CO., Publishers, 

361 BROADWAY NEW YORK. 



$5 



SGRM'IN'S WOOD CRACK &CREVICE niLERi 




Manul4kL'l u rr>l vn\' 



itisK. ^H'l .|^1,(h> tnr titoujfri lit till \ii\\\ iti]unr» f 
ffrt fif "rdiiiirv sturfjiL-r. Vrit'r "^f^, tier Ib^ 



aR'rt 



Wood 
Cpifvicfi 

cwpTn 



Fll 



hF« 



f«., I.«li ttsx I., ?iKWARK NEW TORK, 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 

COPVRIGMTS Ac. 

Anvniie semliiig :i sketch mid description may 
quickly ascertain our opiinon free whether an 
invention is probably patentable. Cnmniunica- 
tions strictlv cimiidential. Handbook on Pateiiis 
sent free, (ildest agency for securing patents. 

Patents taken through Munn & Co. receive 
svecUilnoticc. without charge, in the 

Scientific American. 

A.handsonielv illustrated weekl.v. I.<;trgest cir- 
culation of any scientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN &C0.361 Broadway, New York 

Branch Office. 625 F St.. Washington, D. C. 



ICE 



MACHIXES, rnrliMB EnEinoii. Rrpnero' 
mid ItottlerH' .llnvbiiieri'. THK i'lI.TKB 
lil't;. uo., jfJB Oliiiton SttKei, lIliHouliee. Wis. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. K. Konigslow & Bro., 181 Seneca St.,Cieveland,U. 



Expert Alodel l>Iakiii|r. EstabiislfCd I'' ■!. Wm.Traut- 
maii, I'roprietor Chicago Mod<3l Wnrku, ('hicaeo. 111. 17!) 
E. Madison St. Write for <jat,:vlypue ot' .M<xlet .-^upiilies. 



Mnnn Q <^ experimental work. 

ItIuULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox BIdg.. Franklin Square, New York. 



D'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. NE.W YORK. 



PATTERN AND MODEL MAKtRS. 



TllnnlkirO IW S<en<l for Clrculal 

TURBINES ^i^.^^,ir,vrn^kt 



tW S«en<l for Circular "»!.' 

CO. 



A. 



PDItinitIP UIIIC FOR ALL PURPOSES. 
U If I II U I II U in I LLO Bogardus Patent Uni- 
versal Eccentric Mill. Address J. 8. & <i. F. SI31P- 
SOS, 'is ICoilney Street, Itrooklyn, \. Y. 



'ONE-HALF YOUR 
, We Tell You How. 



FUEL 



Rochester Radialoi Co. 26 furnace St. Rochester, N.V. 



REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illus.trations 
Showing details. < ontained in Sctentikic A:\iericax 
SupPLEMbiNT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



UnghlUi'iTi.iipriJy, ToInTCoM, Tul1i(kn tilpjiraiiliy ■niUvjiO 
writiDt;), board and room, 6 moiithM* cour«e Im.?- C'nik 
be reduced one-half^ ffreat demand for operator^; ichoot 

orgauized 1874. Catalog free. Dodge's InHlltute.TalpAriilKo. Ind. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED. 129-131 West 31st St.. New York. 



GA5.*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATtR MOTOR CO. NLWARK N J. U S A 



S3aDaySnre; 

^^ ^^^^ furnish the work and toach yo' 

the locality where you live. Send us your addrpss and we will 
explainthebusiQessfully, remember we guarantee a clear profit 
of $3 for every day's work, absolutely sure. Write at once. 

ROYi.Ij aiANUFACTUKINI CO., Hox354, Uetrolt, Hieh. 



Send us your address 
Iwewillshowyou 
V tomuketSaday 

absolutely auie; we 
furnish the work and toach you free, you work in 



Experimental & Model Work 

Cir. A advice fi'f p. W m.dRvdttm &S()n.45-f)l Uttse St..N.Y. 



$75 



Month and ^Expenses; no experience 

needed; position permanent; self-seller. 
Pease Mfg. Co.,Stat'n lO.Cincinnati, O. 



WANTED— Automatic Packing Machinery for a Lon- 
don Factory. Any firm const lucting machinery for rap- 
idly packing small foods in p^er packages, please coni- 
miinicate with and send particulars to J. STEVENS, 
M.G.M.JC™ 9 Fenchurch Avenue. London. ?]. C, England. 



WANTED- Mechanical Foreman to handle from 50 to 
lOOmen. Mui^t be thoroughly experienced machinist and 

food organizer. Man with electrical kn()wledge pre- 
erred. Ueplies muststatesalary desired, full references 
and age. Address Rapid Worker, Box 773, New Vork. 



VOLNEY W. MASON & CO., 

Friction Pulleys, Glutches&Elevators 

PROVIDENCE, R. I. 



WANTED— Assistant to General Superintendent in 
Large Plant. Most be practical and experienced me- 
chanic and electrical engineer. Ability to handle men 
a prime requisite. Good position and assui'ed future 
for able independent worker. Address giving age, busi- 
ness history and salary desired. Metropolitan, care of 
Scientific American, New Ifork City. 



D. L-.hlO.LDEN 

. 1336 StACH'Sfe Philadelphia Pa. 

REcrAL£b' ICE MACHINES 



CriR QAI C —Machine Shop. brassandironfoundry 
rUn OHLCi not Isrge. but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufactnre, with some capital, can buy this plant 
on very easv terms. Address 
WATERTOWX 3IFC;. t;0„ Watertown, Wi-. 



LIGHT MAumaiiRmi.^^^^^p^'i^'^^^oR^. 
.'Automobiles AND PARTS roR same 

SPECIAL MACHINERY. iNQUiRitS SOLICITE-D. 

Otto konigslow- 45 MicHi&ANSTtLtvtLAHo.o. 




$2.00 A YEAR 



10 CENTS A COPY 



Is a weekly magazine for thoughtful people. It prints every issue 60 pages of reading matter, 
with occasional illustrations, divided into four main departments : 



THE SURVEY OF THE WORLD-a luminoi.sand 

Strictly nnhiased acconnt of the important events of 
the week told in brief paragraphs. 

EDITORIALS— The Ixdepexdent's interpretation of 
these events, discussed positively and fearlessly in 
every field of thought— Sociology, Keligion, Art, Lit- 
erature, Science, Ethics, Politics, e*.c. 



SIGNED ARTICLES -By the leading authorities in the 
^vorld. The Independent ** prints more articles froin 
the ablest writers than any other paper in the United 
States." 

BOOK REVIEWS All the important books published 
in tlic English language reviewed by experts who 
cannot be deceived by what is faulty •r trivial. 



In these four departments EVERYTHING of importance in the whole world is treated. 

SEND 25 CENTS FOR TRIAL SUBSCRIPTION 

OF TEN (10) CONSECUTIVE WEEKS. 



Ofler good till Dec 1 , 1900. 



THE INDEPENDENT. 130 Fulton Street, New York. 
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September 29, 1900. 



ftHOROUGHlmSPECTIONSl J 




INSURANCE : 
AC/UKST-LOSSK 

DAMAGE 



PKOPERTY 

AMD 

LOSS-OF-UFB 

AND 

TO'PERSOflS 
CAUSEDBV 



i sm\inBoiiiR-m>Losioi^s 

I J-D-PlEVlCESECHfTARir F-B-Au,EH • Z^VlCEPrasiClEm . 
l lLaaHAiSEBU TEtEitS. LF.MiPPLEBimOH.ASiTSa Yli 



Want Some Tool Information ? 



|; '-TOOL 






[V All kinds of IMachinists' and Cai ijuiitcr.s' Tools — right up to the iniimte — are correctly 

lescriheii, explained and illustrated in tlie new and revised edition of 



MONTGOMERY & CO.'S TOOL CATALOGUE. 

A veritable Tool Kncyclopefii;), fully indexed. Full of solid and useful information 
from cover to cover. A complete education about Tools of all kinds. Free by mail 
foi- 2$ cents. 

MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 



No Longer a Fad, 
But a Fact^^ 



A few years 



;,'0 the automobile was ;in experimeut— 
.iu(*t a society faii. 
'I'o-day, society 
and common sense 
everywhere in- 
dorse the 




^s|^na^w^^ wiNTON 

(C-^*^^^^!^ }^ MOTOR 
^M^Jlgt^^rj^^;' CARRIAGE 

^^J v^'^^ ^^^^^^^^WH^^BF"'"! " as the be!*t cou- 

strucleii and easi- 

Priri- *1 ''OO \n Ae-piii.* est ^oing aatomcj- 
riin :?i,.uu. :n« Affeuts. bileuntbe market. 

It is safe, sure, strong and speeiiy. Write for Catalogue. 

THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio. 

Eastern Department, 120 Broailway, New York City. 




"ANYTHIhe* 



AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 

: and Motor- 



iifartnn' of Autoi 



lI.M»EIM'AkKS:-T 

(■v,l,-s. 'I'll,- v\;iliiili:iliV.Il ot AuIuiTiolpil.- |.:ilr 

f..r tin- i!,.v.-l<.]..n,.|,t .l^■i^.v,-1lli.>l,^. 
FIKS lSllKS:-S,,.-n.UisN tomiLk,. Ilioi-nii-li .-s:Uii! natimis nf 

jiuleiils. Kxf-trts tn tesi motors ami ;iulOTinil)ile -i. ' '|i]piirtiiiiitit:!, ti> 

iiiveiiliirs til pi-rseiiC projicri v Iheir jiroiio.siliuns li< coin'^'i-ns « iliinjj 

ti/^:i)iisic[iT atii! to iiiiilerlitkt' ihe ^anie. 
PI' KCIIASK* : — .Ml merilnriims patenls, lictnses ami inveiuioiis 

reliitine to iiuitor-cycles, motors, j;t'ars, anlfniiiil)iles ami tlii'ir parts. 
F. B. HYDE, Senetaiy. a? Williiiiii *l., New York. 

CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Stntiouarie)^. Portable)^. 
Engines and Puilip»^. 

Z^° State your Power Needs. 

CHARTER GAS ENGINE CO.. Box I 48, STERLINa, ItL. 




Watches ! Watches ! 

If you wish to see the latest thiim 
l.aili>>!<' Wlirclu'S, seiiil for 

THE BLUE BOOK. 

Or if you are interested in 3Ien 
Wat<-hes, wenil for 

THE RED BOOK. 

We will be glaii to senil eitbc.r or bot 
of these attractive books, free. 

THE NEW ENGLAND WATCH CO.. 
37 Maiden Lane, 149 iState street. 

New York, N. Y. Chicago, 111. 

Spreckels Buililing, San Francisco, Cal. 





Crest Mfg. Co., 

CAMBRIDGEPORT, MASS. 

3 & 5 H. P. MOTORS. 

Li^lite^^t 3l»loi- ]>er II. P. ^latle. 



■ 




■ 








STOS 
COVERINGS 




PURE ASBESTOS, 

NEnETElHTHfltRCeLLSL 
STRONG, LIGHT. FLEXI 


ABSOLUTELY HRE FltO(ff,H 

PERFECT KOrt COKDUGim&^l 
BLE:. easily .APPLIED.^! 




HADE IN SECTiaNS 
FIT 5TA>DAKt> PIPE 

H.W. JOHN 

ASBESTOS MATERIALS. 
ROOFING MATE 1^1 ALS 


THREE FEET LONG 
•: INCH TG 10 INCHES. 

S M'F'a CO. 

LigUlO PAINTS A STAIhrS 
tLECTRlCAL MATERIALS 











All varieties at lowest prices. Kest Railroad 
Track and Wagon or Stock Scales njaio. 
Also 1010 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. Sav« 
Money. Lists Free. Chicago titALE Co.. Chicaso. Ill, 



^ ■«■ ■ PLUMB- ^ 




An H£jju3tabtfi- incline 
a f Tumb 



ERS'; 
LEVEL ; 

fixeil Level, 4 



_-_. - Level, _ 

J an^ a I'TiiT^b Shows incline by 32iis, or less, to 2 
in. tn the foot. A longitudinal groove in seat of 
frame ailapts it to rest on pine or sbaft. Price lo 
ni.. with plain slass, !|!.3,00: with groun* eiasx, *S.OO. 
X - r^* /^iil'tl'iT'irnf Fine Tnnh free. THE I.. S. 
^ ST A R RBTT CO., Box 13, Atbol, Mass,, U. S. A. 




2>inch Pipe cut off and 
Threaded with ease by one 
man and a 

PATENT DIE STOCK. 

S -"^^iJSPr^.viiiai"' '"' Smaller sizes proportionately- 
easy. Send for Catalogue. 
THE CLRTIrt & CTJKTI.S tlO., 
Onrilt-u ?*tveet. Uridifepflrt, Conu. 



BARNES 

UPRIGHT DRILLS 

i"^ompIeie line, ranging from Light Fric- 
tion Disk Drill to 42' Back Geareil Self- 
feeii. IH^ iiiend for New Caialotjue. 

W. F. &JOHN BARNES CO. 

1999 Ruby street. ROCKFORO, ILL, 




E.astman Kodak Co.'s 

BROWNIE. 
CAMERAS 

$1 ^ 




Make pictures 2% x 2% inches. Load in Daylight 
with our six exposure film cartridges and are so 
simple they can be easily 
Operated by Any School Boy or Girl. 

Fitted with fine Meniscus lenses and our improved 
rotary shutters for snap shots or time exposures. 
Strongly made, covered with imitation leather, 
have nickeled fittings and produce the best results. 

Brownie Cain«rn, for 2^ x 2){ pictures, . . - $1.00 

Trnii)>pareni.[-'ilia Carlriil^e, (> exposures, 2j^ x 2}^^ • .15 

Brownie Beveloplng and trLnting Outflt, - - .75 

Ask your dealer or -write us for a Bra-wnie Catnera Cited 
Consiiiuiion, ^soq.0O in Kodakj>rizes to the members* 

EASTMAN KODAK CO., 

Rochester. N. Y. 



ACETYl-EN E 

DO YOU KXO^V that the most lialit, least trouble, 
greatest comfoit can Ije secured by ii>.lii^r yood burners. 
The best burner is D, M. STKWAIiU'S WI)NI)1':K. 

riTA'I'E l,I,\B TAI.l I tf,, CliutlllhOiiirn, I enn„ U. s. A. 



CRESI INDESTRUCTIBLE 

SPARKING PLUG, 

GUARANTEED, 




BLUESTONE 
HIGH PRESSURE PACKING 



COMBINATION TOOL; 






VISE, DRILL, 
CLAMP, Etc. 

Also Other Com- 
bination Tools. 
Sr*ui for (Jircu- 

lar S. A. ^^t^^^^ ^-- ^■^ ^ ^ -c^ 

THE BROADBROOKS TOOL COMPANY, Batavla. N. Y. 




.^^14 



^pat,^n-J 



=1^^ -: 




Gutta Percha & Rubber Mfg. Co.. 1 30 Ouanc SI., N V. 



■^ M ^#^% to write for onr260>pagefr8ehook. 
mi JB wM ^^ TelU how men with small capital 
^^ lA W ^^ can make money with a .llaieic 
H - ^^ I ^0 Lantern or Stcreoptiron. 

McALLI8TER, n%. Uptidan, 4tf Maattuu fet.. N. Y. 



Support 

Yourself 

While 

Learnlnga 

Profession 

We can qualify you in a few motiiha to main* 
tain yourself while learning to be a 
Mecbanical Eii<;ineer, Electrician^ 
Architect. Write for our new circalar, 
*'Snpport Yourself While liearning a Pro- 
feBBion." Sent free. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 

200,000 students «/;.? graduates. Senil for circa- 
lar» stating subject in which interested. 





BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. Volt- 
nietprs, Amperemeters, Wattmeters, anii 
'I'herniometers, make continuous records 
Day and JS'iijht. Willpay for themselves. 
Every instrument fully guaranteed anii 
sent on 8(1 days' trial, t^ Send for i'ircu- 
larti and Sprcimrn i'lmrt. 
The Bristol Company, Waterbury, Conn. 



«i. 

4i. 

t 



TEN-YEAR TEST. 

The following letter from one of the largest cement manufacturers in the 
world proves positively the marked superiority of THE GRIFFIN MILL 

for pulverizing either rock or cement clinker. 



^1' 

4i' 
4i' 

4i' 
4\> 



Am ET? I CAN CEIVIEIM'T COM P" ANY, 



The Egyitt I'oftlmut Ccnie.it "■ork.s. 

'ITie Pennsyirania Foitfand Cenii-nt Worlcs. 



Owr.ERS OF 

'rite Coiuinliian Portland Cement Works. 



The Giant Portland Cement Works. 

The Jordan, N. 1'., Portland Cement Works. 



Messrs. Buadi.kv Pulvehizku Co, Egypt, Penn,, August 2,5, 189fl. 

f^ientlemen: Replying to your iiKjuiry as to what we think of THE GRIFFIN MILL, we will say that the first Griilin 
Mill used ia giinding Portlaiad cement Wiis eieotcd iu our Egypt worlis ten years ago, where it is still in operation. Since 
then, iis j'Joni time to time wc have liuilt new works, we ba\'e eciuipped them all with (iriffin Mills, We have now in opera- 
tion at our se\-eral works, thirty-seven inill^^. 

We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other lor grriniiing Poitlanil cement and the i-aw material from which it is made. What we think of the 
Griffin Mill is shown by the fact tliat within the last week wc have gi\ en you an additional order for tnore mills. 

Yours veT-.\- tiulv, AMERICAN CEMENT CO.. 

John W. Eckekt, President. 



The .lemnnstratcd success of the CltlKKIN MILL for pulverizing all refi-ac- 
tnry substances alio-,-,-.; ,i.< re, sell tbi-'iii nn their t-ftabiished record. WritP us 
for names of manufacturers who ai-e liaily using them with perfect satisfaction. 



I; THE BRADLEY PULVERIZER CO., 



Boston, Mass. 






I w^u w^u w^wg^uu^^ U|^U|U u|uu|uu|u U|uu^^ 




''WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

^Vo]verine'' is the only reversible 
.MarineGas Engine on the market. 
It is the lightest enjiine for its 
power. Requires no licenseil en- 
gineer. Absfilulelut^afe. Mt'il. by 
WOLVERINE MOTOR WORKS, 

ir^ lliiruii street, 
fii'and Ri inAs, 3Iich. 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illuminant. its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments nerfoirneii with it. A im)st valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of fm-n. ices for iiinkinij-the carbiiie, 
giif generators, gasometers, burnevs, etc. (VmtuiTitid in 
scii;NTit'Tc Amkhican Sri>i'i.);->rE.VT, Nos. «|M!S» 
loot, IO07. ]()l%f, loll. MM.». iOlH, HrZ'Z, 
10;{;», |0:J>. IO.jT. 10<>4. 1071, 107-.i, 1 OS-^, 

losa, ios(. losr., !»>*». 11114, iiii. iiaj, 

1 1 4!> and 1 1 ."iO, Price 10 cents each, by mail, from 
this office^ anil all newsilealers. 



If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'S 

Stronqes t 
Grip, Great- 
est CapaclUi 
and MiirahU- 
>id Accnrdte. 

Cbuck Co., Oneida, >. V,, U. S, A. 
Ask for catalttqiie in Eiiijli''h. J-'rviicli, SpiinUh or Genimn. 

FlItrfT P\UZE AT COM'MHIAN I'^X FO*ITION, \?Q'i. 




Worlds Standard 



[■alRliJi^LLi' hT fnlpiit ;i[4ti1r'l< for A ^t:liIn|l,] 
H Slof L hr] tt j,^ jSt. ^ Siiirj np lit: ii!^ llIlLii8,J 



GRANT TOOL POST GRINDER . . . . 

Very useful in tool rooms anil machine shops 
where the quantity of cylinilrical griniling 
will not warrant the purchasing of an expen- 
^ -J sive universal grinder. Experimental Work, 
T^/' Special Toul, -Models, etc. Aililress 
^K.\5iTMFi;. to., IKh.ltihii street, ItridgeiHirt, Cuiiii. 

MANUF ACTURE OF BICYCLES. — A 

very comprehensive article givintr the det-iils of con- 
struction of every yiart of these vehicles. With 51 en- 
gravings. Containeil in Scientific American Sup- 
Pi,E>iK,VT, No. iM*t. Price 1(J cents. To be hail at this 
office anil from all newsilealers. 



AWARDED 



JESSOP'S STEEL 8»?s 

for Excellence in Uimlity anil Workfllali^^llip. 
NEW YORK OKriCli:. 91 JOHN STREET. 



NOW READY. 



AN AMERICAN BOOK ON 

Horseless Vehicles, 



Automobiles and 
Motor Cycles* 



ORROW^^^i^k^ 



I wl^^^^WL FITS ANY CYCLE. | o d7c5 O'O I N U S E 

MWM "^^^ ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

RIDE50MILES-PEDAL0NLY35. EDUPSE MANUFACTURING C?, elmiraIn.y. 



SSffP fi-Qfi SQOKLST. 



u 



OPERATEJi liV 

Steam, Hyoro-Carbon, Electric and Pnei.:natic 

Motors. 

By GARDNER D. HISCOX, M. E. 

.Viitlior of *' <>aM, (■a<4oli.'iii' iiiiil <MI Vupor KiieliieH,** 

mill " >lc<-hiiiiit,'iil MovemeiitH, l^cvices 

llll«l .\pplliiiici-Ki." 

Price $3.00 Postpaid. 

This work is wn'tten on a broa^I basis, anil comprises 
in, its scope a full illustrated ilesvription with iletails of 
the progress anil manufacturing advance of one of the 
most important innovations of the times, crmtiibuting 
to the pleasure and bnsiuess convenience of mankind. 

The make-up anil management of Automobile Vehicles 
of aU kinds is libernll.' troateil,anil in a way that will be 
appreciateil by thnso who are reaching out for a better 
knowledge of the new era in locomotion. 

The book is up to ilaie and very fully illustrateil with 
various types of Horseless <"arriages, Autt)mobiIes anil 
Motor Cycles, with iletails of the same. 



INVENTORS' MERCANTILE BUREAU 

Novelties manufactureil bj" us find a ready sale, 
and ffet prices. NO ADVANCE FEE, " 



330 BROADVV4Y, NEW YORK. Man- 
ufacturers anil introducers of patent novelties. 

Fifteen Years' Experience. Senil us models and plans 

Correspondents in all foreign countries. 



Large 8v». 



About 400 pages. 
Illnstrateil. 



Very Fully 



t^" Send for circular of contents. 

MUNN&GO. 361 Broadway, New York 



